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PREFACE TO THE SECOND EDITION. 



It is especially gratifying that a second edition of this trea- 
tise should have been called for within a comparatively short 
time after the appearance of the first, and I much regret that 
stress of other work has necessitated the postponement of its 
publication for a long time. In its preparation I have been 
actuated by a desire to detail as concisely as is compatible with 
clearness the opinions formed as a result of much study and 
considerable experience at the bedside and the operating table. 
I have not been unmindful of, nor have I neglected to refer to, 
the excellent work already done and still being done in this 
department of surgery by many surgeons both in this country 
and abroad. The book virtually has been rewritten ; every 
chapter has been carefully revised and much new matter has 
been incorporated. Especially not^orthy is the chapter on 
the pathology of appendicitis. This is entirely new, and has 
been written by my friend and colleague, Dr. A. O. J. Kelly, 
Director of the Pathologic Institute of the German Hospital. 
The various additions have resulted in considerable increase 
in the size of the volume, but this, I trust, will not be deemed 
detrimental to its value. A number of the plates in the first 
edition, especially those intended to illustrate various steps in 
the operation for the removal of the appendix, have been 
omitted from this edition, under the impression that at most 
such plates are of doubtful utility. Instead of these there has 
been substituted a series of plates to illustrate the microscopic 
lesions of the different varieties of appendicitis. For these I 
am much indebted to Miss Elizabeth G. Harding. The plates 
illustrating the ileo-colic, the ileo-cecal, and the subcecal 
fossas are also new. 

I may be permitted to state that in writing this treatise I 
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have had constantly in mind the great multitude of conscien- 
tious doctors in all parts of the country who are striving to do 
their best for their patients. I have endeavored to prepare a 
work that should serve as a reliable guide in the presence of 
the most serious of all acute intra-abdominal affections and of 
disorders that more or less resemble it. In the revision I have 
profited much by the kindly expression of opinions and criti- 
cisms conveyed to me both privately and publicly by many of 
my professional brethren. 

My thanks are due to Dr. J. Rex Hobensack, Dr. George G. 
Ross, and Dr. Leon Brinkmann for assistance in the prepara- 
tion of the volume, and to Dr. Albert D. Whiting for the 
preparation of the index. A list of the authors referred to in 
the text will be found at the end of the volume. 

John B. Deaver. 

1634 Walnut St., Philadelphia, 
May, 1900, 



PREFACE TO THE FIRST EDITION. 



The following work on appendicitis has been prompted by 
the belief that the importance of this affection entitles it to a 
more thorough and exhaustive study than has usually hereto- 
fore been accorded it. Appendicitis in a general way has been 
so widely and thoroughly discussed that in its usual forms its 
diagnosis is comparatively devoid of diflBculty. No inflamma- 
tory affection of the abdominal cavity, however, is capable of 
such varied symptoms and of so many serious complications, 
all of which demand the most thorough knowledge for their 
proper treatment. 

It has been my desire to present in this volume such a sys- 
tematic study of the disease that not only the usual symptoms 
may be traced from their inception to their termination, but 
also that the various anomalous conditions so frequently met 
with may be recognized with equal facility. 

I have, therefore, endeavored to emphasize the etiology, 
symptomatology, and special technic of the operative treat- 
ment. The observations herein contained are the result of an 
experience in the treatment of over five hundred cases. 

I wish to express my thanks to my assistants, Dr. L. Brink- 
mann. Dr. George G. Ross, Dr. A. D. Whiting, my brother. Dr. 
H. C. Deaver, and to Dr. Wilmer Batt, for valuable aid in the 
preparation of the book, and to Dr. W. S. Dougherty, my sur- 
gical interne at the German Hospital, for preparing many case 
reports and for correcting all the proof-sheets. 

A number of the pathologic drawings were made by Dr. C. 
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Frese, and to him and to the excellent artistic work of Mr. F. 
von Iterson is due the accuracy of that series. I wish also to 
express my grateful acknowledgment of numberless services 
performed by Dr. Frese, as Medical Superintendent of the 
German Hospital, where I have done the larger part of the sur- 
gical work here represented. 

John B. Deaver. 

1634 Walnut Street, June, 1896. 
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HISTORY. 

A review of the history of the inflammatory affection in the 
right iliac fossa, now recognized as a disease of the vermiform 
appendix, discloses many facts which account for the diversity 
of opinion of earlier observers. During the first half of the 
present century, although cases had been reported in which 
perforation of the appendix were found, ahnost all morbid con- 
ditions localized in the right iliac fossa were ascribed to dis- 
ease of the cecum. It is probable that inaccurate knowledge 
of the distribution of the peritoneum served in part to account 
for this condition of affairs. The older writers held tliat this 
membrane served only as a covering for the solid viscera con- 
tained in the abdominal cavity. In the year 1803 Laennec 
first gave a complete description of the peritoneum. While 
his investigations stimulated further observation upon this 
important subject, there was as yet no association of inflamma- 
tion of the general peritoneum with disease in the right iliac 
fossa. Indeed, the symptoms of many varieties of what is now 
known as appendicitis were described with minuteness and 
accuracy, but neither during life nor after death were the local 
conditions held to be responsible for the general peritonitis. In 
fact, the history of appendicitis may be roughly divided into 
three periods: 

1. That in which the more striking lesions, such as perfora- 
tion and gangrene of the appendix, were recorded as isolated 
facts of mere pathologic interest ; 

2. That in which the appendix was regarded as taking a 
part secondary to the cecum, when either was affected by any 
inflammatory or ulcerative process; 

3. That in which the appendix alone was definitely deter- 
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18 APPENDICITIS. 

mined to be the organ at fault in practically all the acute in- 
flammatory affections limited to the right iliac fossa. 

The first authentic record of the distinct localization of a 
lesion in the vermiform appendix was by Saracenus, in a letter 
dated August 28, 1642. He described an abscess in the right 
iliac region with the discharge of fecal matter and fourteen 
lumbricoid worms. It is likely that this is the oldest case of 
peri-appendicular abscess on record. 

Mestivier, in 1759, reported a fatal case of abscess on the right 
side of the umbilicus, due to perforation of the appendix by a 
pin. 

Jadelot, in 1808, recorded a case which clinically showed 
only fever of an adynamic type. At the autopsy four ascar- 
ides lumbricoides were found coiled within the appendix. 

Wegcler, in 1813, in the case of a young man who suffered 
from pain in the right iliac fossa, meteorism, and stercoraceous 
vomiting, found, upon postmortem examination, gangrene of 
the cecum, beginning at the base of the appendix. No men- 
tion is made of peritonitis, but the appendix was considered to 
have been first involved. 

In 1824, Louyer-Villermay reported two cases of fatiil peri- 
tonitis, due directly to perforation of the appendix. These 
are the first recorded cases in which the true origin of the 
disease was recognized. 

In 1827, Husson and Dance described diseases of the cecum 
in considerable detail. 

But Melier was the first to draw conclusions from a number 
of observations. In 1827, he reported eight cases, three of 
which he described as cases of perforative appendicitis with 
fulminating peritonitis, while one was a case of relapsing 
appendicitis. Both Louyer-Villermay and Melier, however, 
believed that disease of the appendix and of the cecum were 
separate and distinct. Melier described the appendicular dis- 
ease very fully, and made special mention of two distinct 
symptoms in the perforative cases: viz., more or less severe 
abdominal colic and fixed pain in the right iliac fossa. He 
considered the causes, the character, and the consequences of 
appendicitis, and even anticipated the possible advantage of 
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operation. He said : " If it were possible. to establish with cer- 
tainty the diagnosis of this affection, we could see the possi- 
bility of curing the patient by operation. We will, perhaps, 
some day arrive at this result." 

In 1831, Ferrall published a monograph on " Phlegmonous 
Tumors in the Right Iliac Fossa." In this he held that in 
these conditions the cecum is the organ primarily involved, 
and that the appendix and the peritoneum do not enter as 
factors into the production of the phlegmon to so great an 
extent as does the retro-cecal connective tissue. He recognized 
three varieties of tumors: (1) Fecal impaction or distention of 
the cecum without inflammation ; (2) malignant tumor of the 
cecum ; (3) a true inflammatory or phlegmonous tumor, the 
result of irritation of the mucous membrane of the cecum, or of 
ulceration and perforation of its wall. Ferrall also mentioned 
a thickened condition of the peritoneal covering of the cecum 
which was associated with the phlegmonous tumor. 

In 1833, Dupuytren recorded observations which showed the 
connection between abscess of the right iliac fossa and disease 
of the cecum, and it was largely due to this authority that the 
cecum was so generally accepted as the primary site of peri- 
typhlitis. In Dupuytren's necropsy-reports no mention is 
made of the appendix as the original site of the disease, and 
nowhere in his writings did he consider the appendix as the 
cause of inflammation of the cecum. 

In 1834, Copeland made an advance in the pathology of the 
diseases of the right iliac fossa. He entered upon the study of 
the diseases of the cecum in great detail, and claimed that in- 
flammation of the appendix could be the primary cause of 
serious affections in the region of the cecum. He also spoke 
of " mortification " of the appendix from a foreign body within 
its lumen, followed by fatal peritonitis. 

In 1837, Burne strove to separate clinically diseases of the 
appendix from those of the cecum, although he agreed with the 
writers of that time, that in affections of the right iliac fossa 
the cecum was the primary site of the disease. He mentioned 
ulceration of the appendix due to morbid processes set up by 
foreign bodies, such as cherry-stones, raisin-seeds, and fecal 
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concretions, and added : ** So long as ulceration is limited to 
the mucous membrane, it is of little consequence ; but as soon 
as the peritoneum is perforated, inflammation ensues; then 
there is general peritonitis, or local peritonitis with abscess." 
In 1839 he wrote a second paper, in which he endeavored to 
show that the cecum was of little importance in the affections 
of the right iliac fossa. 

In 1838, Albers noted the possibility of the occurrence of 
disease of the right iliac fossa as the result of inflammation of 
the vermiform appendix, but he thought that it was more fre- 
quently caused by disease of the cecum. Under the name . 
" typhlitis " he described the following varieties of inflam- 
mation localized about the cecum : 

1. Stercoral typhlitis — stagnation of fecal matter in the 
cecum, with subsequent irritation ; 

2. Sim[)le typhlitis — catarrhal inflammation due to a multi- 
plicity of causes ; 

3. Peri-typhlitis — extension of the inflammation of the mu- 
cous membrane to the external coat of the cecum and the sur- 
rounding tissues ; 

4. Chronic typhlitis — in which the course of the disease was 
slow and prolonged. When pus was present, and was associ- 
ated w^ith a perforated appendix, he believed that the perfora- 
tion occurred as a consequence of the pus formation. 

Grisolle, in 1839, reported sixty cases of phlegmonous 
tumors in the right iliac fossa, twelve of which had come under 
his own observation. His principal contention was that inflam- 
mation of the ileo cecal mucous membrane did not extend 
beyond the cellular layer, and hence could not produce the 
phlegmonous tumors hitherto ascribed to this cause. He 
believed that perforation of the cecum and appendix occurred 
spontaneously, and that they were the result of a gangrenous 
process set up l>y foreign bodies and fecal concretions. 

In 1840, Villermay reported cases of inflammation of the 
appendix which rapidly terminated in gangrene and death. 

In 1843, Voltz published a paper on " Ulceration and Perfor- 
ation of the Appendix Occasioned by Foreign Bodies." His 
general conclusions were that the appendix was responsible for 
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more of the affections of the right iliac fossa than was the 
cecum. 

Rokitansky, in 1855, was the first to consider catarrhal 
inflammation of the appendix to be due to fecal concretions or 
foreign bodies, and he believed that this inflammation might 
result in ulceration or persist as a chronic morbid condition. 
Indeed, this theory of chronicity constitutes the most impor- 
tant part of Rokitansky's article, as his predecessors had con- 
sidered only the extremes of gangrene and perforation. He 
referred to obliteration of the appendix, as well as to its cystic 
degeneration, in some favorable cases; and, further, indicated 
that both typhoid and tuberculous processes, with or without 
subsequent perforation, might take place in the appendix. He 
also suggested that a general peritonitis does not necessarily 
develop as a consequence of perforation of the appendix, 
because the general peritoneal cavity may be protected by 
adhesions to the surrounding structures formed prior to the 
perforation. He thought these adhesions were due to a previous 
irritation. 

Although the view that the grave and fatal forms of typhlitis 
were due to perforation of the appendix gained ground, yet all 
the benign and curable forms were considered to be inflamma- 
tions of the cecum and of the surrounding cellular tissue. 

Hancock, in 1848, operated on one case. He advocated early 
operation in disease of the appendix, but his ideas met with no 
encouragement. 

Lewis, in 1856, and Bamberger, in 1858, considered that 
mild forms of inflammation in the right iliac fossa were of 
cecal origin, but that severe inflammations began in the appen- 
dix. Lewis made an unfavorable prognosis in almost all 
cases, but the importance of his paper is due to the fact that he 
recommended early and thorough surgical treatment when a 
tumor was present, even though no fluctuation could be demon- 
strated. 

Leudet, in 1859, remarked that perforation of the ai)pendix 
was. more common than perforation of all other parts of the 
intestine, and that such perforations may open into the cecum, 
rectum, vagina, or bladder, or through the abdominal wall. 
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He also stated that hepatic abscess and pylephlebitis might 
occur as complications of the disease. He renounced the 
theory of the origin of appendicular inflammation in the 
cecum. 

In 1866, Willard Parker, of New York, first proved that eariy 
operation would save seventy-five per cent, of all cases. He 
advocated operation between the fifth and twelfth days. 

Gouley, in 1875, recommended operation even eariier, in order 
to prevent rupture into the peritoneum. 

Wilkes and Moxon, in 1875, stated that the appendix was 
usually at fault, but that inflammation and perforation of the 
cecum, producing abscess and peritonitis, did occur. 

C. With, of Copenhagen, in 1880, was probably the first to 
deny that peritonitis was ever caused by typhlitis. 

In 1883, F. F. Noyes reported 100 cases operated upon, 
ninety per cent, of which operations had been performed in 
America. 

Ziegler, in 1885, discussed appendicitis under the name 
typhlitis. 

" The epoch-making memoir of this subject is the paper of 
Reginald Fitz, of Boston, published in the * American Journal 
of the Medical Sciences^ for October, 1886, * On Perforative 
Inflammation of the Vermiform Appendix.' In this work 
Fitz collected reports of 209 cases of typhlitis and peri-typhlitis, 
and 257 cases of perforative appendicitis. He shows that the 
symptoms are the same in the latter as in the former class of 
cases. He studied with care the consequence of perforation. 
He established the fact that the peritonitis is not always gen- 
eralized, and that it may be circumscribed under the form of 
an encysted, purulent collection. He gave the characters of 
the tumors formed by this localized peritonitis; ihe different 
modes of the evacuation of the pus ; the complications that 
may supervene if the disetise be left to itself. He insisted on 
the frequency of fecal concretions as a cause of perforation of 
the appendix. He concludes in favor of early operations" 
(Talamon). 

Fagge, in 1880, quoted Wilks as having stated that the dis- 
ease always began in the appendix. 
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In 1888, Fitz published a second paper, in which he advanced 
the radical but sound theory that the diseases described as 
typhlitis, peri-typhlitis, para typhlitis, appendicular peritonitis, 
and peri- typhli tic abscess were all varieties of one and the 
same affection : namely, appendicitis. 

Since 1888, in which year Sands reported the first successful 
removal of the appendix for acute appendicitis, the subject of 
appendicitis has occupied a large proportion of the time and 
labor of the medical profession, and there have been published 
many able papers which advance widely different views and 
ideas in regard to it. The diagnosis and treatment have been 
the points most debated ; about these the discussion has been 
waged, generally with the physicians opposing the surgeons. 

To McBurney's paper, read before the Medical Society of 
the State of New York in 1891, belongs the credit of bringing 
the early surgical treatment of appendicitis into prominence. 
He reported twenty-four early operations in serious cases with 
only one death. 

Osier, in 1892, published the first text-book in which nearly 
all cases of typhlitis were directly stated to be appendicitis. 

Pepper, in 1894, said that the majority of cases of acute dis- 
ease in the right iliac fossa were appendicitis. 

The frequency of the affection ; the rapidity with which the 
disease may proceed from bad to worse ; the fatality in a large 
percentage of cases; its marked tendency to occur or to recur 
in those who apparently recover from an attack — these facts 
make appendicitis the most important intra-abdominal lesion. 
Assisted by Fitz, the surgeons of the United States have 
demonstrated by early operation that practically every case of 
inflammation of the right iliac fossa is due to disease of the 
vermiform appendix, and have restored this moot question to 
the status to which Melier advanced it. The work of McBurney, 
Richardson, Murphy, Price, Fowler, Morris, and others has 
greatly increased our knowledge of the affection, and has done 
much to present the subject in such light that both the physi- 
cian and the surgeon have been enabled to cope with the dis- 
ease in a satisfactory and life-saving manner. 

In the interests of purity of nomenclature the designation 
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"appendicitis" — a compound of a Latin root and a Greek 
suffix — is open to great objection. In lieu of this philologic 
barbarism several substitutes have been proposed. Thus, appeii- 
dicuiar infiammation has been suggested, but is objectionable 
because there are several appendices. Of suggested mononyms, 
apophysitis can not be employed, because there are several 
apophyses. Morris has proposed ecphyadiiia {hi/'udi:, Galen's 
word for the vermiform appendix, and (r«, inHammation), a 
thorouglily good term. Kuster proposes epitijphlitis, but to 
justify it has been obliged to coin a new Greek word, incTwpXii' 
(int and Tuipi-'iv), to indicate a structure that surmounts the 
cecum. Some time ago Gerster drew attention to the word 
scolecolditis as the only correct designation pliilologically, 
and skoUkoidilh has been proposed and used, to the entire ex- 
clusion of appendicitis, by Nothnagel, who states that the ver- 
miform appendix is thus styled in Greek anatomy : axmkiiiiictiTi-; 
asuiiutftT («<ui))f, worm). In addition. Dr. Achilles Rose states, 
on the authority of Dr. Theodore Zai'mis, of Patras, Greece, 
that the term scolecolditis is in use in Greece to-day to indicate 
the affection we designate appendicitis. Scolecitis and hclmintki- 
lis have also been proposed, but it seems that scolecolditis is the 
desirable word to employ. Appendicitis, however, lias become 
so incorporated in our nomenclature that, desirable philolog- 
ically as it is to do so, it appears almost imjKissible to dislodge it. 



ANATOMY. 

The vermiform appendix of man is the partly developed 
lower end of the cecum, which does not undergo the same 
degree of growth and distention as does the upper portion of 
the cecum. In the embryologic development of the human 
intestinal tract there is at first no cecum present. The original 
tract consists of a straight tube, which has been divided into 
the foregut, midgut, and hindgut. Each division gives rise to 
different structures. From the midgut springs a diverticulum, 
which marks the point of division between the large and the 
small intestine. This diverticulum, which constitutes a co- 
noid projection, lengthens to form the cecum, " but the terminal 
portion does not keep pace with the growth of the base, and 
consequently becomes much narrower in caliber. The basal 
portion eventually grows so large that it is commonly called 
the cecum, while the true cecum is designated the vermiform 
appendix." During the early stages of intra-uterine life the 
cecum, with the vermiform appendix, lies near the umbilicus. 
Its descent into the right iliac fossa occurs at about the sixth 
month. 

Types of Cecum. — In the adult the cecum develops as one 
of four types, and in each class the appendix holds a different 
position. (Plate i.) 

I. In the fetal type the appendix is the narrow inferior end 
of the conoid cecum, the apex of the cone being directly con- 
tinued into the appendix. 

II. A second type consists of a cecum with two equally large 
sacculi at its inferior termination. The appendix arises from 
the lower end of the cecum, between the sacculi, which are 
separated by the anterior longitudinal band. 

III. In the third class the external sacculus is large, while 
the internal one is small, thus bringing the base of the appen- 
dix nearer the ileo-cecal valve. In addition, the anterior wall 
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of the cecum grows more rapidly than the posterior, so that 
tlie root of the appendix is posterior. 

IV. In the fourth and last class the internal sacculus has 
disappeared entirely, and the base of the appendix is attached 
to the cecum posterior to the receding angle between the ileum 
and cecum. 

The first type of the cecum is very rare ; the second is not 
commonly seen ; and the cecum is usually of the third type, or 
partakes of the character of both the third and fourth classes. 
According to Bryant^s statistics, in more than one-half of all 
ciises the appendix arises from the posterior surface of the 
cecum about one inch below and to the right side of the ileo- 
cecal valve ; and in nearly all cases the root of the appendix 
is upon the postero-internal portion of the cecum, from f of an 
inch to H inches from the ileo-cecal valve. Observations in 
the dissecting room and at the operating table, nevertheless, 
have proved to the author that the ceciil attachment of the 
ap[)endix is almost always upon the postero-internal portion of 
the cecum. There are, however, rare instances in which the 
api^endix arises from the anterior surface of the cecum. 

In cases of nondescent of the cecum the appendix holds a 
correspondingly abnormal position, and under such circum- 
stances it may even lie to the left of the median line. Len- 
nander mentions the case of a boy, aged sixteen years, in 
whom the cecum and appendix were found in the left hypo- 
chondriac region, lying against the spleen. In this case the 
appendix measured nine inches in length. 

Length and Diameter of the Appendix. — Although the 
average length of the appendix is from 8 cm. to 9 cm., its 
length may vary from 1 cm. to 23 cm. When the appendix 
is long, the cecum is, as a rule, somewhat shortened. The 
diameter of the appendix is that of a goose-quill, or about that 
of a large earthworm (Ilolden) — from 3 mm. to 5 mm. 

Peritoneal Coat of the Cecum and Appendix. — The cecum 
is usually almost completely covered by peritoneum. Its 
anterior surface is entirely invested by a serous covering; a 
small area on the posterior surface, however, is frequently left 
uncovered by the divergence of the two layers of the proximal 



J 



ANATOMY. 27 

portion of the meso-appendix. The peritoneum usually covers 
the appendix throughout, except when the latter lies behind or 
upon the outer side of the cecum in the subperitoneal areolar 
tissue. Except when the appendix occupies the positions just 
mentioned, the peritoneum forms for it a mesentery, or meso- 
appendix. 

The meso-appendix is a double layer of peritoneum which 
is derived from the under or left layer of the mesentery. It 
usually extends to the tip of the organ, but may extend along 
only the proximal one-third or two-thirds of the appendix. 
The meso-appendix is triangular, the base of the triangle being 
at the free edge. It usually appears to be too short for the' 
organ, thus twisting, curving, or coiling it. The form of the 
proximal portion of the meso-appendix varies slightly accord- 
ing to the type of cecum. When the cecum is of the first or 
second type, the proximal part of the meso-appendix is con- 
tinued as the meso-cecum, the left layer of which is continuous 
with the under laj^er of the mesentery, and the right layer 
with the outer layer of the ascending meso-colon. The upper 
portion of the posterior surface of the cecum is left bare of 
peritoneum by the divergence of the two layers of the meso- 
cecum. In the third type, or in types which are intermediary 
between the third and fourth, the meso-cecum appears at first 
sight to be absent. Search reveals it, however, formed by the 
diverging layers of the proximal portion of the meso-appendix 
passing to join the under layer of mesentery on the one side, and 
the outer layer of the ascending meso-colon on the other. The 
more nearly the cecum approaches the fourth type, the less dis- 
tinct becomes the meso-cecum. In this type the meso-appendix 
arises entirely from the under layer of the mesentery, and the 
proximal part of its right layer is continuous with the serous 
coat of the cecum and with the peritoneal lining of the iliac 
fossa — the junction of the last-named two portions of perito- 
neum forming the outer layer of the meso-cecum. In addi- 
tion, as the form of the cecum approaches the fourth type, its 
freedom of motion increases. At operations for their excision, 
appendices of this type are more easily brought out through 
the abdominal wound than are those of other types. As the two 
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layers at the proximal portion of the meso-appendix diverge, 
they leave at the root of the appendix a small triangular area 
not covered by peritoneum. A perforation of the appendix 
occurring here or in the line of attachment of the meso appen- 
dix would open into the interval between the two layers of the 
meso-appendix. As a consequence, in the event of such per- 
foration, pus may pass into the mesentery, and thence to the 
subperitoneal areolar tissue of the iliac fossa ; or at the proxi- 
mal portion of the meso-appendix the pus may enter the post- 
cecal areolar tissue, and thence gravitate to the iliac fossa ; or, 
rarely, it may burrow upward behind the colon and simulate 
abscess of the perirenal fat. 

Between the two layers of the meso-appendix are the appen- 
dicular artery, vein, and lymphatics, some sympathetic nerves, 
areolar tissue, and fat. 

When adhesions are absent, the mobility of the appendix 
depends upon the width of the meso-appendix and upon the 
length of its attachment. Rarely, the meso-appendix is absent 
and the appendix is freely movable in the abdominal cavity. 
At times an opening, in which a coil of small intestine has-been 
known to have become caught, to form a hernia, and to have 
become strangulated, may be found in the meso-appendix. 

In some cases the iliac vessels pass through the layers of tl)e 
meso-appendix. This anatomic condition probably accounts 
for the manner in which collections of pus in the right iliac 
fossa may find their way beneath Poupart's ligament into the 
thigh. In the female the me«o-appendix has running to the 
ovary a prolongation, which is described by Clado as the 
appendiculo-ovarian ligament. It conveys an additional supply 
of blood to the appendix. 

Position of the Appendix. — In the majority of cases the 
appendix holds one of eight positions. Dr. Bristow suggests a 
very simple method of classifying these positions and directions. 
This consists in locating in the right iliac fossa a central point 
which represents the most frequent position of the attachment of 
the appendix to the cecum ; from this central point are drawn 
lines which radiate in eight different directions. To indicate 
the course of the different lines. Fowler has modified this 
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method by substituting the initial letters of the points of the 
compass for the numbers used by Bristow. The central point 
is located by drawing a line from the anterior superior spine 
of the ilium to the umbilicus; a point on this line, from 2 to 
2J inches from the anterior superior spine, marks the position 
of the root of the appendix and is the central point from which 
the lines are drawn. 

Although the appendix may occupy any of the eight positions 
of the points of the compass, it is most commonly found in 
one of the following: (1) It may lie under the inferior layer of 
the mesentery, being directed toward the spleen — in the N.E. 
position ; (2) it may lie on the ilio-pectineal line or may project 
into the pelvis, its course being S. or S.E. ; (3) if there be a long 
meso-appendix, it may lie to the right of the cecum and the 
ascending colon, running upward, in a northerly direction, 
parallel with the colon and over the kidney toward the right 
lobe of the liver ; (4) it may lie in front of the colon and cecum, 
its course generally being N. or N.E. ; (5) it may lie behind the 
cecum, holding generally a northerly direction; (6) if the 
appendix have a long and wide mesentery, it may be directed 
toward any of the other points of the compass, freedom of 
motion generally being required in order that it assume any of 
these positions ; (7) when the meso-appendix is short, the ap- 
pendix may be coiled upon itself. 

Abnormally, the appendix may hold a position in either of 
the ileo-cecal fossae; it may lie behind the peritoneum and 
behind the cecum and may be in contact with the posterior 
muscular wall of the latter (see Plate v), being covered in this 
position by the peritoneal coat of the cecum ; it may be adher- 
ent to the peritoneum along the right border of the cecum and 
ascending colon or at any point in the neighborhood of the 
cecum ; or it may lie in the inguinal canal. 

It seems more simple and practical, however, to classify the 
positions of the appendix as follows: (1) Upward or upward 
and outward, lying in front of, behind, or upon the outer or 
inner side of the cecum ; (2) under the mesentery and directed 
upward and inward, inward, or downward and inward over 
the brim of the pelvis; (3) coiled upon itself and lying under 
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the cecum; (4) downward, lying free in the abdominal cavity 
under the cecum ; (5) outward, lying in front of or behind the 
cecum. 

When the appendix is directed upward or upward and out- 
ward, and lies behind or upon the outer side of the cecum, an 
abscess resulting from disease of that organ frequently pro- 
duces its local manifestations in the loin and simulates abscess 
of hepatic or renal origin. When the inflamed organ is 
directed downward and inward or downward into the true 
pelvis, the bladder or the ovaries are irritated. The following 
are from statistics collected by Bryant in the dissecting room 
from 144 subjects: The appendix held one of the upward posi- 
tions in relation with the cecum in 11 cases, or in less than 8 
per cent. ; it was under the mesentery and directed upward and 
inward, inward, and downward and inward in 92 cases, or 
about G4 per cent. ; it was coiled upon itself under the cecum 
in 1 case, or less than 1 per cent. ; it was directed downward 
or downward and outward or lying under the cecum in 38 
cases, or less than 3 per cent. ; it was directed outward in 2 
cases, or less than IJ per cent. 

My own observations in the dissecting room confirm the 
above statistics: that is, positions of the appendix under the 
mesentery are most common. At the operating table, however, 
I have found the upward positions in relation with the cecum 
to be very frequent. 

The structure of the appendix is very similar to that of the 
large intestine, but differs somewhat from the latter. The 
appendix has a mucous, a submucous, a muscular, and a serous 
coat. 

The inucoiis membrane lining the appendix is composed of a 
delicate retiform connective tissue which contains numerous 
lymphoid cells within its meshes, and is furnished with a plen- 
tiful supply of solitary glands and glands of Lieberkiihn. 
The latter vary greatly in size and number, and are sometimes 
entirely absent. The retiform tissue is lined with a basement 
membrane upon which is a layer of columnar epithelial cells. 
Within the cecum there is seen a prominence of the mucous 
membrane, which partly or completely surrounds the orifice 
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of the appendix, and which is produced by an increase of the 
lymphoid tissue. This, under certain circumstances, may act 
as a valve (Gerlach's valve), and may favor occlusion of the 
orifice. Between the mucous and the submucous coats there 
may occasionally be distinguished a thin layer of circular mus- 
cular fibers — the muscularis mucosae. 

The submucosa is formed of fibro-elastic areolar tissue, is 
much denser than the mucous coat, and contains numerous 
lymphoid glands. In the submucosa are also numerous small 
arteries and veins which supply the mucous membrane; it 
generally contains a small quantity of fat. 

The muscular coat consists of two layers. The inner is a 
thick layer of circular fibers which at times constitute fully 
one-third of the entire thickness of the appendicular wall. The 
outer layer is composed of longitudinal fibers. It is not so 
thick as the inner layer, nor are the muscular fibers so regular. 
At times they are bunched at certain points in a manner 
similar to the fibers of this layer in the cecum. 

The peritoneal coat, or serous covering of the appendix, is 
similar to the peritoneal covering of other organs. Its exten- 
sion upon the appendix has already been described. 

The vascular supply of the right iliac fossa is derived from 
two loops formed by anastomosis of branches of the superior 
mesenteric artery. One loop is formed by the anastomosis of 
the descending branch of the right colic artery with the 
ascending branch of the ileo-colic, and the other by the junc- 
tion of the descending branch of the ileo-colic with the 
terminal branch of the superior mesenteric artery. From 
these primary loops secondary loops are given off, and from 
these are derived the arteries to the appendix and the ileo- 
cecal region. The branch to the appendix — the appendicular 
artery — passes along the free edge of the meso-appendix, 
if that structure be present. In the absence of the meso- 
appendix, the artery usually passes outward upon the appendix 
beneath its peritoneal coat. In exceptional cases the artery 
may pass through the meso-appendix directly to the tip of the 
appendix, in which instance it will not give off branches until 
it has entered the submucosa. In the female, at times, there 
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is an additional supply of blood brought from the ovarian 
artery to the appendix through the folds of the appendiculo- 
ovarian ligament. 

The lymphatics of the appendix pass to a chain of glands 
in the angle formed by the junction of the appendix with the 
cecum. The lymphatics may empty into those of the ovary by 
passing along the appendiculo-ovarian ligament, in this way 
forming a communication between the appendix and the 
ovary. 

The nerves of the appendix arc derived from the superior 
mesenteric plexus of the sympathetic nerve, the branches of the 
plexus, which accompany the ileo-colic artery, sending fila- 
ments to the appendix. As this plexus gives numerous twigs 
to the small intestine, it is readily understood how pain, due to 
disease of the appendix, may be referred to the whole abdomen 
or to any region of it. 

Peritoneal Fossae. — Through the various angles and pro- 
jections of the cecum and the ileum, fossa> are formed by the 
reflections of the peritoneum associated with these parts of the 
intestinal tract; and because of their close relation with the 
appendix, these fossa) may play an important role clinically in 
inflammation of that organ. Lockwood and Rolleston first 
called attention to these fossae and have so carefully described 
them that I give their description : They are three in number 
— the ileo-colic, the ileo-cecal, and the sub-cecal. 

The Ueo-ro lie fossa (Plate ii) is a peritoneal pouch situated in 
front of the mesentery in the angle formed by the junction of 
the ileum and the colon. The floor is formed by the mesentery 
and sometimes also by a portion of the ileum. The ileo-colic 
fold of peritoneum forms the upper boundary of the fossa, and 
sometimes a partial roof. This pouch is variable in size and 
depth, and on account of its elevated position, does not play a 
very imporUmt part in appendicitis. 

The ikO'Colic fold is a ridge in the peritoneum of the ante- 
rior surface of the mesenterv and is formed bv a branch of the 
ileo-colic artery which runs through the ileo-colic fold and 
passes in front of the termination of the ileum. 

The ileo-cecal fossa (Plate iii) is a peritoneal pouch situated 
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behind the angle of junction of the ileum and cecum. To 
expose it, both the ileum and the cecum must be elevated. It 
is bounded on the right by the mesentery of the ascending 
colon, and on the left by the mesentery proper. The roof is 
formed by the ileo-cecal foldy a bloodless fold of peritoneum 
which extends from the free border of the ileum to the cecum 
and finally joins either the surface of the meso-appendix or the 
under surface of the mesentery near the attachment of the 
meso-appendix. This fossa may be very deep and long, and at 
times may extend upward behind the ascending colon as far as 
the kidney and duodenum. The mesentery of the appendix 
sometimes divides the fossa transversely, thus forming two fossse, 
known as the superior and inferior ileo- cecal fossae. The ileo- 
cecal fossa is important, as the appendix is usually found in 
relation with it, thus explaining why this location is often the 
site of certain products of appendicular disease. Considera- 
tion of the description of the meso-appendix and meso-cecum 
induces the author to bound this fossa as follows : on the right, 
by the cecum, meso-cecum, and meso-appendix ; on the left, by 
the mesentery ; and above, by the ileo-cecal fold and the ileum. 

The sub'Cecal fossa (Plate iv), as its name implies, is imme- 
diately ruider the cecum, and this portion of the bowel must 
be raised! n order to view it. It is less constantly present than 
the othep^ossa?. Its mouth is found behind the junction of the 
cecum wflh the colon, and the fossa here separates the meso- 
colon intcd two double folds. On account of its elevated and 
external position, clinically it does not play a prominent part. 
If, however, a meso-cecum were always present, this fossa would 
be a very important one, as the mouth of the fossa would then 
be flush with the tip of the cecum, at the base of the appendix. 
Lockwood and Rolleston have described this condition as 
occurring, but I have never seen such a case. I prefer to de- 
scribe the sub-cecal fossa as a depression in the peritoneum 
situated beneath tlie cecum, and below and external to the 
meso-cecum and meso appendix. 

The appendix may occupy any of these fossa), but it is com- 
monly found in the ileo-cecal or the sub-cecal fossa. On account 
of the various complications that may arise if the appendix 
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occupy any of these fossce, the operator may be led to form an 
incorrect conception of the true state of affairs. Thus, at times 
the appendix may constitute a retroperitoneal hernia ; or, if 
the appendix occupy one of these fossa), and the mouth of the 
fossa should close over it, the organ might be thought to be 
absent. Suppuration of an appendix so walled in would be 
entirely circumscribed. 



CLINICAL ETIOLOGY. 

The etiology of appendicitis may be appropriately divided 
into the clinical etiology and the pathogenesis ; the latter will 
be discussed in the chapter on the pathology of the affection. 
From the clinical point of view, the etiologic factors are either 
predisposing or exciting, or both. 

Of the predisposing causes, the most important are age, 
sex, nationality, season, previous attacks of appendicitis, and 
certain other diseases. Of the exciting causes, the most 
important are exposure, disturbances of digestion, traumatism, 
and certain other diseases. Under different circumstances, 
some of the latter may act as both predisposing and exciting 
factors. 

Age is a predisposing cause of moderate importance. Al- 
though appendicitis is most common in individuals between 
ten and thirty years of age, about fifteen per cent, of all cases 
occur in persons under fifteen years. The youngest patient in 
whom I have encountered the disease was less than one year 
old ; the oldest, over seventy years. The marked susceptibility 
of young adults to appendicitis is dependent, in the first place, 
upon the numerous disturbances of the gastro-intestinal tract, 
due to dietary indiscretions, that occur during this period of 
life; and, secondly, to the proneness to inflammation of the 
adenoid tissues throughout the body during adolescence. 
Analogy is found in the predominance of lesions of the tonsils 
and of the cervical and mesenteric lymph glands during the 
period of development. Reason for the relative exemption 
from inflammation of the appendix during advanced life is 
found, not only in a more judicious mode of life, but also in 
the atrophy of the adenoid tissue of the appendix. This, in 
the majority of cases, commences at about the thirtieth year. 
It may, however, begin earlier or may be postponed until a 
later period. 

Sex is a predisposing cause of considerable importance. 
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About eighty per cent, of all cases occur in males. The reasons 
for the relative exemption of females are found in the less fre- 
quent exposure to inclemencies of the weather and to other 
deleterious influences and in the better blood supply of their 
appendices. Clado has described a fold of peritoneuin that 
extends from the right ovary to the appendix — the appen- 
diculo-ovarian ligainent — that carries a blood vessel to the 
appendix. This, in conjunction with the appendicular artery, 
furnishes to the appendices of females a better blood supply 
than obtains in the male — better both in actual quantity and 
in proportion to the relative size of the organ in tlie two sexes. 

Nationality is not so important an etiologic factor as it was 
presumed to be some time ago. It seems, however, to be of 
some importance ; or perhaps what we consider nationality in 
this connection is mere environment. For a time it seemed 
that appendicitis was disproportio!iately common in the United 
States, the number of cases reported in this country far exceed- 
ing those reported in Great Britain and continental Europe. 
Recently, however, in France, Germany, and Austria, and to 
a less extent in Great Britain, the early stages of the affec- 
tion have received deserved attention, and the disease is now 
recognized as of common occurrence. It seems, nevertheless, 
to be especially cominon in this country, and this is prob- 
ably due to well-k!iown and wide-spread dietetic indiscre- 
tions, particularly hurried eating and insufficient mastication. 
Whether those of foreign birth residing in this country who 
practise temperate habits of eating are less predisposed to the 
disease than those actively participating in all the phases of 
hurried American life is not definitely determined. 

Season exerts but little influence as an etiologic factor. Ap- 
pendicitis is probably more common in summer and autumn 
than it is in winter and spring. The differences, however, are 
slight, and those that do exist are probably due to the greater 
frequency of intestinal disorders in summer and autumn than 
in winter and spring. 

Of other diseases that predispose to appendicitis may be 
mentioned constipation, gastro-enteritis, dysentery, typhoid 
fever, influenza, rheumatism, saturnism, etc. 
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Constipation does not play a very important role in the causa- 
tion of appendicitis. Observations of large numbers of cases 
indicate that the majority of the patients have had a normal 
condition of the bowel-movements prior to the attack of appen- 
dicitis. In some cases of long-continued and marked constipa- 
tion, however, it is possible that the increase in the virulence 
of the bacterium coli commune that has been encountered in 
that condition may be remotely connected with the develop- 
ment of the affection. 

Gastroententis with diarreheic attacks is probably of more 
importance than constipation in the etiology of appendicitis. 
Indeed, in many cases attacks of indigestion seem to be the 
direct exciting cause of the disease. The subacute or more 
chronic gastro-enteritis is probably of significance in that the 
appendix is prone to participate in morbid conditions that im- 
plicate the general intestinal tract. Catarrh of the intestinal 
mucous membrane may, and probably often does, spread to 
the lining of the appendix ; but such is the mildness of the 
pathologic alterations that they do not engender any clinical 
manifestations. At times, however, they may progress, either 
of their own accord or following the advent of some exciting 
cause, and an acute attack of appendicitis may supervene. 
Under other circumstances catarrhal changes of mild degree 
persist, and lead to chronic catarrhal or interstitial appendicitis, 
with or without clinical symptoms. At all events, in many 
cases of chronic appendicitis careful inquiry into the past his- 
tory of the patient will elicit symptoms of chronic intestinal 
catarrh, which either may have inaugurated, or may have been 
inaugurated by, the appendicitis, and which does not subside 
until after excision of the offending organ. 

Dysentery is also of etiologic significance, because of the pre- 
disposition of the appendix to participate in lesions of the 
intestinal tract. These, of course, consist of ulceration, and it 
is the consequent cicatrices that are of such extreme signifi- 
cance in the subsequent development of appendicitis. The 
significance of these cicatrices will be dealt with in the section 
oti the pathogenesis. 

Typhoid fever is one of the remote causes of appendicitis, 
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and, at times, also one of the direct causes of the afTection. It 
has been proved conclusively that lesions of the appendix are 
of common occurrence in typhoid fever. For the most part 
these consist of catarrhal alterations and of swelling, congestion, 
and edema of the adenoid follicles of the organ. Not uncom- 
monly, however, ulceration occure, and runs a course precisely 
similar to analogous conditions in other portions of the intes- 
tinal tract; that is, the ulceration may goon to perforation, or 
regeneration, organization, and cicatrization may follow the 
ulcerative process. As a consequence of the resultant cicatrix, 
more or less occlusion of the lumen of the organ may super- 
vene, and, as will appear later, this is one of the most impor- 
tant factors in thesubsequentdevelopmontof appendicitis. In 
certain cases of chronic appendicitis a history of previous 
intestinal disorder can readily be elicited. This may consist 
of intestinal indigestion, vague pains in the abdomen, etc., the 
origin of which can often be traced to an attack of typhoid 
fever that may have occurred months or years previously. 
This ie illustrated by the following case: 

Hifis I. M. W. WHS first troubled with a mucous diacbarge from the bowel 
ID the suniuier of 1889. At this time hbe had an illnesa which was alteuded 
by frequent water;, Bud sometiiues bloody, BtooU, and which was ualled typhoid 
teller. She was confined to bed for three wefks and made a tedious recovery. 
Since that lime she has been subject to attacks of catarrhiil enteritis, which 
come on at intervals, the lonxext interval being four months. These attacks, 
which seemed to be induced by exposure to c«li], nnusual exertion, ues'sick- 
ness, el«. , were less frequent in the autunio and early winter, after change of 
uir Hud rest during the summer, thau at any other season. During the 
intervals she was well. In June, ISQ3, she had an attack that lasted three 
weeks. When seen for the fimt time, vague pains were present in the 
right iliac fossa and a distinctly enlarged and l«nder appendix oould be pal- 
pated. At operation there were no peritoneal adhesions, but the appendix 
was indurated and contained pus. The mucosa and submucosa were thick- 
ened and presented evidences of chronic catarrhal inflammation. Recover; 
was prompt and uneventful, and was followed by the entire disapiiearance of 
the syniptouis previously complained of 

Influenza seems to exert a predisposing influence in the pro- 
duction of appendicitis, and tliis probably because of the intes- . 
tinal lesions to which it gives rise. These may extend to the I 
lining membrane of the appendix ; orsuch may l>e the swelling i 
of the appendicular orifice produced that drainage is eft'ectually J 
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prevented and appendicitis results ; or the influenza bacillus, 
gaining access to the appendix, may directly excite inflamma- 
tion of the organ. Of this latter, however, there has as yet 
been no proof. The prevalence of this disease as a pandemic 
may account, in part, for the great number of cases of appen- 
dicitis seen in recent years. 

Rheumatism has been assumed by some to be a causative 
factor in the production of appendicitis, and several cases of 
rheumatic appendicitis have been reported. As the evidence 
at hand seems to indicate that rheumatism is either an infection 
or an intoxication, it is not unlikely that the organism provo- 
cative of the articular alterations may inaugurate disease of the 
appendix. The probability of this is further enhanced because 
of the predilection of the rheumatic infective agent for certain 
adenoid tissues, such as those of the tonsils, and, by analogy, 
also the tissues of the appendix. Personally, however, I have 
never encountered a case in which rheumatism and appendic- 
itis were associated, nor one in which tonsillitis preceded the 
attack of appendicitis. 

Lead-poisoning has also been assumed to be an agent of some 
significance in the causation of appendicitis, and some cases of 
the concurrent existence of the two aff*ections have been re- 
ported. It is presumed that the lead so affects the appendix 
as to favor infection, or that, of itself, it acts as the irritant to 
excite inflammation of the organ. 

The most important predisposing cause of appendicitis is the 
fact that the appendix has already been the seat of one or more 
attacks of the same affection. The reasons for this will be dis- 
cussed more in detail in the section on the pathogenesis. 
Clinically, the fact is well established that those wlio have had 
one attack of appendicitis are most likely to suffer from others. 
Of 460 of my own cases, a history of a previous attack was 
obtained in 312 (67.8 per cent.). 

Of the exciting causes of appendicitis, from the clinical 
point of view, dutarbanccs of digestion are the most important. 
Such is the preeminence of these in the etiology of appendic- 
itis, and with such constancy have they been observed, that 
it is unhesitatingly asserted that appropriate inquiry will 
elicit a history of such disturbances in almost all cases. The 
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alterations induced by or causing the acute indigestion may 
spread to the appendix, and, causing swelling of the mucous 
membrane, may prevent drainage and lead to appendicitis. 
On the other hand, it is most likelv that the diarrhea that 
accompanies such attacks results in the conveyance to the 
appendix, from the upper portion of the intestinal tract, of 
bacteria that are more virulent than those normallv situated 
in the region of the appendix. And, again, in such attacks 
of diarrhea the bacteria throughout the intestinal tract in- 
crease in virulence. Bacteria of great virulence are, of course, 
able to engender morbid processes in the appendix more 
readily than are less malignant bacteria. 

That exposure to inclement weather and to other deleterious 
influences acts as an exciting cause of appendicitis can not be 
doubted. The connection between the exposure and the de- 
velopment of the appendicitis is most clear and direct, and 
must be accepted as clinically important. The same is also 
true of traumatism in a limited number of cases. Appendicitis 
has been known to follow traumatism in the region of the 
appendix with such frequency that its etiologic significance 
can not be ignored. In those cases in which it is found opera- 
tive it probably meets with an appendix predisposed to, if not 
already the seat of, inflammation. 

Of other diseases that act as exciting causes of appendicitis 
may be mentioned typhoid fever, dysentery, tuberculosis, 
actinomycosis, etc. The ordinary lesions of the appendix in 
typhoid fever have already received attention. The ulceration 
may progress, and may lea<i, with or without perforation, to 
appendicular peritonitis and, as a consequence, to the ordinary 
manifestations of appendicitis with peritonitis. Such are the 
diagnostic difficulties presented by these cases that the ques- 
tion of the presence of typhoid fever or appendicitis, or of one 
as a complication of the other, sometimes can not be decided 
without recourse to operative procedures. 

Dysentery rarely leads directly to the development of acute 
appendicitis, but the possibility of its occurrence should be 
borne in mind. The relation of tuberculosis and actinomycosis 
to the developme!it of appeiidicitis will be discussed in the sec- 
tion on the pathology. 



PATHOLOGY. 

In discussing the pathology of inflammation of the vermi- 
form appendix — appendicitis, scolecoiditis — it seems ai>pro- 
priate, in the first place, to describe accurately the lesions 
detected upon the examination of a large number of diseased 
appendices; and, secondly, from a study of these, to deduce 
conclusions relative to their pathogenesis. This latter may be 
best accomplished by instituting a comparison between diseased 
and presumably normal appendices, and by bearing in mind 
not alone the factors ordinarily provocative of inflammation in 
other portions of the body, but also certain anatomic and 
physiologic peculiarities that pertain to the appendix itself. 
A just conception of the nature of appendicitis, as of other 
diseases, is, of course, not possible from a study of the patho- 
logic characteristics of its terminal stages alone; to be reliably 
informed of its pathogenesis special attention must be directed 
also to the alterations that occur in the very inception of the 
disease. It is to the infrequency of death in the early stages 
of appendicitis, to its nonoccurrence in mild cases, and the con- 
sequent lack of opportunity for the study of the early and mild 
pathologic conditions, that the older and erroneous views with 
regard to the affection then recognized as typhlitis, peri- 
typhlitis, etc., may be attributed. It is only at a comparatively 
recent date that the true nature of inflammations of the right 
iliac fossa has been determined, and this largely through the 
investigation of diseased appendices removed by early opera- 
tion. The lesions herein described and the opinions formu- 
lated are founded primarily upon a systematic and detailed 
examination of 577 appendices removed by operation by Dr. 
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John B. Deaver, at the German Hospital, from January 1, 
1897, to June 30, 1899. In addition, a more or less cursory 
examination was accorded a considerable number of appendices 
that had been removed prior to January 1, 1897 ; various 
necropsies have been performed upon subjects dead of appen- 
dicitis and its complications; and about fifty presumably 
normal appendices, removed at necropsy from subjects dead of 
affections other than disease of the appendix, have been inves- 
tigated. While the following, therefore, is largely a recital of 
personal views, the observations of other investigators have 
not been ignored.* 

In conformity with clinical observation, pathologically two 
varieties of inflammation of the vermiform appendix may be 
recognized — an acute and a chronic appendicitis. Like inflam- 
mation elsewhere in the body, the inflammatory manifestations 
in the appendix may commence either acutely or chronically. 



* The routine examinatiou to which, in general, each appendix was sabjected 
consisted in carefully photographing it ; weighing it ; measuring its length, 
its exterior diameter, the thickness of its wall, and the diameter of its lumen 
throughout its extent ; noting its macroscopic ap|)earance8 ; hardening and em- 
bedding it, and cutting and staining sections from at least three regions of each 
appendix and studying their microscopic appeaninces ; and bacteriologic inves- 
tigations of the contents of the lumen of the appendix, of the exudate u()on its 
peritoneal surface, of pus from abscesses, of free pus in the peritoneal cavity, 
and of drainuge-tiu id subsequent to the operation. Specifically, the number of 
appendices photographed was over 350 ; the number weighed was 532 ; the 
length wiis measured of 532, the exterior diameter of 544, the thickness of the 
wall of 320, the diameter of the lumen of 320 ; the macroscopic appearances of 
577 were note<l ; the nnnil>er embedded, and of which micros<x)pi(' sections were 
cut, stained, and studied, was 55H ; the number examined bacteriological ly was 
286. It has been deemed iniulvisable to overburden this chapter with a mass 
of statistics that refer to the weight, length, etc., of the appendices examined, 
as these add practically nothing to our knowledge of the pathology of inflam- 
mation of the organ. Mention is made, however, of features of esiK'cial interest 
that were met with. 

My thanks are due to M. I. Will)ert, Ph.G., director of the Laboratory of 
Photography and Kiuliognipliy and chief a|K)thec^ry of the German Hospital, 
for all the photographic work and for a considerable proportion of the meas- 
urements of the jipi>endices, and to Drs. C. W. Wille, J. F. Sinclair, U. J. AV. 
Peters, J. W. Curry, K. K. Moore, and A. A. Uhle, resident physicians of the 
German Hospital, for the preparation of microscopic si)ecimen8. 
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If, in a given instance, the former be the case, the acute mani- 
festations may subside after a greater or less interval of time, 
and the pathologic alterations may persist as a chronic inflam- 
mation. Chronic inflammation may thus be the residual 
manifestations of a previous acute inflammation, or the condi- 
tion may be inaugurated as a chronic inflammation. Of the 
acute and chronic forms of appendicitis, several varieties may 
be distinguished, and for purposes of pathologic study it is 
deemed advisable to adopt some rational classification. The 
following classification, based upon the results of this investi- 
gation, but which does not differ essentially from several that 
have already been proposed, is suggested : 

Acute Appendicitis : 

1. Catarrhal. 

(a) Simple. 
(6) Purulent. 

(c) Hemorrhagic. 

2. Interstitial. 

3. Ulcerative. 

(o) Nonperforative. 

(b) Perforative. 

4. Gangrenous. 

Chronic Appendicitis: 

1. Catarrhal. 

2. Interstitial. 

3. Obliterating. 

This classification, which is pathologically well founded, as 
it indicates the nature of the lesions of the appendix, is not in 
contravention of the clinical course of the disease. It must, 
however, be candidly admitted that we are not always able to 
distinguish clinically the different pathologic varieties of ap- 
pendicitis. In other words, the different pathologic varieties 
of the affection may present analogous clinical manifestations. 
Again, the severity of the clinical manifestations of an indi- 
vidual attack of appendicitis frequently bears no proportion to 
the seriousness of the lesions of the appendix, nor is the num- 
ber of attacks alwavs a reliable index of the condition of the 
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appendix. And, further, it may be stated that not uncom- 
monly the different varieties of both acute and chronic appen- 
dicitis are but stages of a single pathologic process. An in- 
flammation of the appendix, originating as a catjirrh, may, in 
a given instance, progress to the interstitial variety. This in 
turn may be succeeded by ulceration which, depending upon a 
variety of circumstances, may or may not lead to perforation 
of the organ. Gangrenous appendicitis may also make up 
the sequence in such a train of events, though it not infre- 
quently arises in a totally different manner. Similarly, 
chronic interstitial appendicitis may follow that procesa which 
began as a chronic catarrli, and not the least interesting, if 
not the most common, form of tliis chronic intlammation 
of the appendix is the obliterating variety. Again, an ap- 
pendi-K that for a longer or shorter period of time has been 
the seat of chronic inflammation may suddenly suffer an 
acute exacerbation, and may present tlie most intense degrees 
of acute interstitial inflammation, with suppuration, ulceration, 
or gangrene, and well-marked and fatal peritonitis. On the 
other hand, a severe attack of appendicitis may be partly 
recovered from, and may be succeeded by several much milder 
attacks. Indeed, an acute exacerbation of the lesions of a 
chronically inflamed appendix is one of the most likely of 
events. The majority of cases of chronic appendicitis are those 
in which the appendix has lieen tlie seat not alone of a chronic 
inflammation, hut also of recurring attacks of more or less 
acuteness — cases designated clinically as recurring or relapsing 
appendicitis. In addition, the inflammatory phenomena in 
different appendices vary with respect to the situation and 
extent of the lesions and the rapidity of their progress, and J 
these are not uninfluenced by the possibly persisting ( 
quences of previous inflammation. Furthermore, th4U 
diverse peritoneal lesions may be associated with diffffi 
of the same variety of appendicitis. None of these fi 
ever, constitutes a valid reason against the ado] 
rational pathologic classification, llather do they n 
similarity in llio reaction of the body to ilivei 
tions, and the limitations of our diagnostic abili^ 
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The foregoing classiQcatioQ, based, as it is, upon the nature 
and character of tlie lesions occurring in the several varieties 
of appendicitis, seems more appropriate thau those which com- 
prise such terms as "simple," "mild," "perforatiug," "infec- 
tive," etc. " Simple " and " mild " refer merely to the severity 
of the clinical manifestations, and. as already stated, this is 
often no index to the seriousness of the lesions of the appen- 
dix. " Perforative " merely indicates an accident that may or 
may not happen in the course of ulcerative and gangrenous 
appendicitis. The reservation of the term " infective " to des- 
ignate certain cases only of appendicitis is inappropriate; for, 
as will be seen later, the vast majority of all cases of appendic- 
itis must be attributed to the pathogenic activities of bacteria. 
An etiologic classification based upon the variety of the offend- 
ing micro-organisms is as yet imjKissible. 

Of the 577 appendices, removed by operation, that were in- 
vestigated, 21 were not examined microscopically and 9 were 
removed from persons who presented no clinical symptoms of 
appendicitis, but who were oiierated upon for some other con- 
dition, the appendix being removed at the same time. Of the 
remaining 547, there were 239 instances of acute appendicitis, 
305 of chronic appendicitis, 2 were instances of primary car- 
cinoma and 1 of endothelioma of the appendix.* The last- 
mentioned presented, in addiiiou to the endothelioma, mild 
interstitial inflammatory alterations ; and the other two cases 
of tumor of the appendix, in addition to the carcinoma, 
showed intense interstitial inflammation with uloerulion. Of 
the 239 acute cases, 9 were of ihe catarrhal variety, 38 of the 
interstitial. 142 of the ulcerative (68 non perforative, 74 perfora- 
tive), and 50 of the gangrenous variety. Of the 305 chronic 
cosesj C were of the catarrhal variety and 299 of the intersti- 
Mj — G of the latter ht-ing of the obliterating sub- 
iiLr:Llly inflamed appendices pre- 
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sented, in addition, evidences of more or less acute exacerba- 
tion. 

The pathology of inflammation of the vermiform appendix 
will be discussed as follows : 

1. The lesions of the appendix. 

2. The peritonitis and its consequences, 

3. Tlie bacteriology. 

4. The pathogenesis. 



THE LESIONS OF THE APPENDIX. 
ACUTE APPENDICITIS. 

ACUTE CATARRHAL APPENDICITIS. 

By acute catarrhal appendicitis is understood that variety 
of acute inflammation of the appendix in which the patho- 
logic alterations are wholly or almost wholly confined to the 
mucous membrane, the other coats of the organ presenting but 
little or no deviation from the normal. In this connection the 
term catarrhal is employed strictly within its pathologic signi- 
ficance. Implying, as it does, a superficial inflammation 
limited to the mucous membrane, it is certainly incorrect to 
jipply it, as has been done, to inflammatory conditions of the 
appendix in which the lesions involve the deeper layers of the 
wall of the organ. 

That this variety of appendicitis does occur there can be no 
question. It is not true, as has been held by Talamon and 
others, that in every case of inflammation of the appendix all 
the coats are involved, or that, at least, the inflammatory alter- 
ations extend to and implicate the muscular coats. Nor can I 
agree with Kelynack, who considers the term catarrhal most 
0|>en to objection because of its suggesting a superficial in- 
flammation — he thereby implying that such a condition does 
not occur in the appendix. Acute catarrhal appendicitis is 
probably not uncommon. It doubtless often gives rise to but 
few clinical manifestations, and, most likely, under some cir- 
cumstances to none at all, as, for instance, if the lumen of the 
organ be of good caliber. This opinion is borne out by the 
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many instances of catarrhal inflammation of the appendix 
disclosed by systematic examination of a large number of ap- 
pendices removed postmortem from those who during life 
presented no clinical manifestations of such disease. In n)any 
of these cases the lesions are strictly confined to the mucous 
membrane. That this variety of appendicitis, however, is in- 
frequently met with at operation is indicated by the fact that 
of the 239 cases of acute appendicitis that were investigated, 
but 9 were of the catarrhal variety. It is quite likely, never- 
theless, that if many of the appendices which when deranged 
give rise to very mild clinical symptoms — amenable in the early 
attacks, at least, to medicinal treatment — were examined micro- 
scopically, they would reveal evidences of catarrhal inflamma- 
tion. It is likely, also, that this variety of appendicitis inaug- 
urates many of the more severe varieties of acute inflammation, 
and it is doubtless commonly the starting-point of many of the 
chronic cases. 

Macroscopy. — In this variety of appendicitis, to the naked 
eye the general configuration and external appearances of the 
organ are not appreciably altered, although it may feel a little 
stiffer or firmer to the touch. The mucous membrane is 
swollen, hyperemic, and edematous. The lumen of the organ 
may be partly or completely occluded at one point or at sev- 
eral places, and this is the more likely to be the case, the nar- 
rower the lumen prior to the attack of inflammation and the 
more intense the latter. The mucous membrane is covered 
with a secretion that partly or completely fills the lumen of 
tlie organ if it be pervious. This secretion is variable in 
amount and character. It may be abundant or meager, de- 
pending to a considerable extent upon the intensity of the 
inflammation. In character it may be clear and mucous, tur- 
bid, grayish or yellowish-green, or brownish and purulent; or 
sanguinolent ; or a combination of any of these. The contents 
of the appendix vary, depending upon whether they consist 
solely of such secretion, or of the latter combined with more 
or less fecal matter. They may be fluid or semi-fluid, or may 
approach the consistency of inspissated fecal matter. In this 
variety of appendicitis I have not encountered any true appen- 



Acute Catarrhal Appendicitis. — ^The section shows the mucous and 
submucous coats of the appendix. The crypts of Lieberkuhn are much dis- 
tended and their lining epithelial cells, as well as those lining the lumen of 
the organ, are occupied by clear droplets of mucin that displace the nuclei 
toward the bases of the cells. In addition, there is serous and a small amount 
of cellular infiltration of the mucosa. At a there is a rather large lymphoid 
nodule. In the lowermost portion of the submucosa there are two blood 
vessels that are distended with blood, and about which there is a slight 
amount of round-cell infiltration. Hematoxylin-eosin preparation. X 250. 
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dicular calculi. The odor of the contents is also variable. It 
is commonly distinctly fecal in character, with diflFerent degrees 
of malodorousness. Occasionally the lymphoid follicles appear 
enlarged. The crypts of Lieberkiihn can usually be detected 
distinctly distended, commonly with a grayish or a grayish- 
yellow secretion. If the inflammation be rather intense, the 
secretion is likely to be distinctly purulent; hence the designa- 
tion, purulent catarrhal appendicitis. Under such circumstances 
slight superficial erosion and desquamation of the epithelium 
of the mucous membrane may supervene, and if the inflam- 
mation be still more intense, rupture of minute vessels in the 
lowermost layers of the mucosa may occur. The hemorrhagic 
foci that thus ensue justify the designation hemorrhagic catarrhal 
appendicitis. These various lesions may extend uniformly 
throughout the length of the appendix, or they may be rela- 
tively intense in one portion and comparatively inconspicuous 
in others. Indeed, certain regions may be entirely unaffected. 
Microscopy. — Upon microscopic examination of such ap- 
pendices (Plate vi) the crypts of Lieberkiihn are found dis- 
tended to a variable degree. The contents are usually of the 
well-known mucous nature; occasionally, however, they are 
muco-purulent, purulent, or hemorrhagic. The individual epi- 
thelial cells of these crypts, as well as those of the surface 
epithelium, are swollen, distorted, and occupied by a clear, 
translucent, spheroid, or ovoid droplet which, situated toward 
the free extremity of the cell, displaces the cell protoplasm and 
the nucleus downward or somewhat to one side. This droplet 
reveals the characteristics of mucin generally, and is com- 
monly elaborated without destruction of the cell body. After 
the discharge of this droplet the cells reveal the characteristic 
goblet appearance, and subsequently they may assume their 
normal configuration and appearance. Some emigrated leuko- 
cytes are usually visible between the epithelial cells, and the- 
entire mucosa is the seat of more or less serous infiltration. 
Besides these alterations and some congestion of the vessels of 
the mucosa and submucosa the mild forms of this variety of 
inflammation of the appendix may present no noteworthy 
pathologic features. If, however, the inflammation be more 

4 
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intense, in addition to the foregoing changes there are 
noticeable a raore marked congestion of the vessels of the 
mucosa and submucosa, a greater degree of serous infiltration, 
a more marked infiltration of the retiform tissue of the 
mucous membrane with emigrated leukocytes, some cellular 
proliferation, and desquamation of the epithelial cells of the 
crypts of Lieberkiihn and of those lining the lumen of the 
appendix. In some of the severer cases the cellular exudate 
becomes more excessive, and gives rise to marked swelling of 
the mucous membrane and to pressure upon the crypts of 
Lieherkilhn. Partly because of this, and also because of the 
desquamation of their epitlielial lining, some of these crypts 
become obliterated. Under such circumstances the cellular 
exudate reaches the surface of the lumen, and being cast off, 
commingled with desquamated epithelial cells, excessive mu- 
cus, and granular debris, constitutes the microscopic evidence 
of purulent catarrhal appendiciiia. The contents of the lumen 
are composed of similar matter. The desquamation of the 
epithelial cells may occur slowly or rapidly, and the cells des- 
quamated may either be in a good state of preservation or they 
may be already partly or completely necrotic, or the seat of 
serous or mucous infiltration. If the inflammation he still 
more intense, the alterations already described become more 
marked, and there may occur some diapedesis of erythrocytes 
from the vessels. Indeed, in a small number of cases minut« 
hemorrhagic foci may bo detected — hemorrhagic catarrhal ap- 
peiidkilU. In all cases of catarrhal appendicitis, excluding 
possibly the very mildest forms, there is some swelling, con- 
gestion, and serous infiltration of the lymph nodules. 

The further course of such catarrhal appendicitis is one of 
three : In a very few instances it is possible that, if the lesions 
be very slight, a complete restoration of the mucous membrane 
to its former condition may take place. The contents of the 
a|)pendix are discharged into the cecum, the congestion and 
swelling of the mucous membrane subside, the leukocytic infil- 
tration and the cellular exudate are absorbed, and desqua- 
mate<] and eroded epithelial cells are replaced by newly formed 
cells. The likelihood of such resliltUio ad iiitfgrumis influenced 
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by the cause of the inflammation, the free and thorough 
drainage of the organ, and the character and virulence of the 
micro-organisms present. Analogy and some facts warrant us 
in supposing that such mild catarrhal appendicitis is more 
common than is generally thought, that clinical manifestations 
are often slight or entirely absent, and that in some such in- 
stances the appendices return to their previously normal con- 
dition. In the majority of eases, however, in which the lesions 
are sufficiently intense to give rise to clinical manifestations, 
and in all cases in which the previously detailed pathologic 
alterations are at all marked, the return of the appendix to its 
normal condition is not possible. The acute manifestations 
either partly subside and become chronic, or they become more 
intense, more generalized, and lead to some of the severer forms 
of appendicitis. This latter is a very likely event, not alone 
because of the natural tendency of the disease, but also because 
of the liberal lymphatic supply of the appendix, whereby the 
noxious agents provocative of the lesions of the mucous mem- 
brane readily gain access to and implicate the deeper layers of 
the wall of the organ. 



ACUTE INTERSTITIAL APPENDICITIS. 

By acute interstitial appendicitis is understood that variety 
of acute inflammation of the appendix in which the pathologic 
alterations extend throughout and involve all the coats of the 
organ. An inflammation of the appendix may implicate all 
the coats of the organ from the outset, but, as already stated, it 
is not unlikely that catarrhal alterations inaugurate the pro- 
cess in a considerable number of cases. The extensive Ivm- 
phatic supply of the organ furnishes a ready means for the 
rapid dispersion of the agents causing the inflammation, thus 
engendering the generalization of the process. That this form 
of appendicitis is more common than the catarrhal variety, or 
at least gives rise to clinical manifestations more frequently, 
is indicated by the fact that of the 239 cases of acute appendic- 
itis examined, 38 were of the interstitial variety. In this 
form the pathologic alterations are commonly more intense in 



/ 



Acute Interstitial Appendicitis. — The section is through the entire 
wall of the appendix. There is some erosion of the mucous membrane and 
loss of the surface epithelium. The mucous glands are distended and their 
epithelial cells are occupied by clear droplets of mucin that displace their 
nuclei toward the bases of the cells. In addition to serous and cellular infil- 
tration, which are most marked at the surface, the mucous membrane pre- 
sents several lymphoid nodules. In the submucous and muscular coats the 
blood vessels are much dilated, and there is a varying amount of round-cell 
infiltration. At a there are several large collections of round cells, most 
of which are polynuclear, constituting interstitial abscesses. At h there is an 
area of hemorrhagic infiltration. Hematoxylin-eosin preparation. X 250. 
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one coat than in others, and they vary also in different regions 
of the same coat. 

Macroscopy. — To the naked eye the appendix appears 
swollen, edematous, and reddened ; and injection of many of 
the vessels beneath the peritoneal covering can commonly be 
distinctly detected. If the inflammation be of minor grade, 
the organ is quite firm to the touch ; but if it be either mod- 
erate or intense, the appendix often seems softer than normal. 
The mucous membrane is swollen, hyperemic, edematous, and 
softened, and the entire wall of the organ appears thicker than 
normal. The mucous membrane is more likely to reveal 
minute hemorrhages than in catarrhal appendicitis. Occlusion 
of the lumen in one or more places is common. If it be patu- 
lous, the contents are muco-purulent, purulent, or hemor- 
rhagic ; and they are more likely to be the last named, and also 
to be very malodorous, in this than in the catarrhal variety. 
The other macroscopic appearances do not differ materially 
from those described in connection with the catarrhal variety, 
though the swelling of the lymphoid follicles is more likely to 
be conspicuous. Appendicular calculi were found in two (G.2 
per cent.) of 32 of the appendices examined. 

Microscopy. — Upon microscopic examination (Plate vii) 
the pathologic alterations described in connection with the 
microscopy of catarrhal appendicitis are evident. They are, 
however, commonly more marked in degree. The crypts of 
Lieberkiihn are often almost completely obliterated, there is 
dense cellular infiltration of the retiform tissue of the mucous 
membrane, and the latter is not infrequently represented by a 
dense aggregation of small round cells that extend to the free 
edge, and in which remnants of degenerated epithelial cells and 
crypts of Lieberkiihn are discernible. In addition, the patho- 
logic alterations have extended to, and more or less exten- 
sively involve, the submucous, muscular, and subserous coats. 
Throughout the submucous and muscular coats there are a 
variable amount of dilatation of the blood vessels, some serous 
infiltration, and a more or less dense collection of small round 
cells. At times these small round cells infiltrate more or less 
diffusely one or all of the layers of the wall of the appendix, 
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causing separation of the fibrillar and muscular bundles and 
constituting a veritable purulent or pldegmonous infiUration or 
suppuration of the appendix. On the other hand, these small 
round cells may be congregated into smaller or larger masses, 
forming circumscribed abscesses — interstitial abscesses — in vari- 
ous regions of the organ. While the diffuse infiltration is 
more likely to predominate in the muscular layers, the small, 
circumscribed abscesses show a predilection for the submucous 
and subserous layers. No definite rules, however, can be laid 
down for these. The leukocytic infiltration is especially con- 
spicuous about the blood vessels, but evidences of productive 
inflammatory alterations are common elsewhere. In cases of 
moderate and more intense inflammation hemorrhagic foci are 
relatively common. At times these are small ; at times, how- 
ever, they are very extensive, and give rise to more or less 
wide-spread destruction of tissue. 

A conspicuous feature of this, as well as of the more severe 
varieties of appendicitis, is the involvement of the lymphoid 
elements. These are commonly swollen and are generally the 
seat of serous infiltration. The capillaries and lymph spaces 
appear distended, — the former filled with blood corpuscles, the 
latter with lymph corpuscles, leukocytes, and sometimes ery- 
throcytes, — and into their lumens there project proliferating 
endothelial cells. At times the latter desquamate, and thus 
assist in occluding the distended spaces. There also occurs an 
infiltration of the nodules with leukocytes and an active pro- 
liferation of the cells of the reticulum. In the immediate 
vicinity of these lymphoid follicles there are often small 
collections of lymphoid cells ; these should not be confounded 
with the results of productive inflammation, which also 
abound. In the more advanced stages of the inflammation 
these lymphoid follicles undergo various retrograde changes. 
They commonly become necrotic, the necrosis arising in one 
of two ways : it may commence in or about the center of the 
follicle, and more or less rapidly involve the entire nodule; or 
small scattered foci of necrosis mav simultiineouslv, or almost 
simultaneously, arise in different portions of the follicle, and, 
finally, either become confluent or remain discrete. It has 
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seemed to me tliat the latter form of necrosis is the more com- 
mon. At first the nuclei of the lymphoid cells, and later those 
of the reticulum, refuse to stain well. They appear indistinct 
and blurred, and their edges become ragged. Subsequently, 
hyperchromatosis, chromatolysis, or karyorrhexis supervenes, 
and plasmolysis follows or occurs coincidentally. Finally, the 
focus undergoes complete liquefaction. Neighboring areas 
become similarly affected, and several adjoining foci may 
become confluent and form larger ones. The exudated poly- 
nuclear leukocytes participate in the process and speedily be- 
come liquefied. The reticulum, sometimes at first homo- 
geneous, later becomes granular and liquefies. There thus 
develops within the wall of the appendix, without of necessity 
any solution of the continuity of the mucous membrane or of 
the serous coat developing, a focus, or several foci, of softening 
which, in the later stages at least, consist largely of purulent 
maXieT— 'follicular abscess. This commonly ruptures into the 
lumen of the appendix, and there is thus produced a form of 
ulcerative appendicitis, of which mention will be made subse- 
quently. Hemorrhage sometimes occurs into these foci of soft- 
ening, and around them, at times, various deposits of blood 
pigment are discernible. 

The pathologic anatomy of this, as well as of the ulcerative, 
form of appendicitis varies somewhat, depending upon the pos- 
sibly persisting consequences of previous inflammation. At 
times, as a result of previous acute or chronic inflammation, 
there may have formecj strictures, angulations, or flexures 
which obstruct the lumen of the organ. Under such circum- 
stances the appendix may be divided into two or more com- 
partments, and each of these may present pathologic altera- 
tions different from the others. One portion may reveal only 
catarrhal inflammation ; another, in addition to this, rather 
marked interstitial inflammation ; while, under some circum- 
stances, another portion may be practically unaffected. The 
proximal portion is the most likely to present no deviations 
from the normal. The tip, on the other hand, is not infre- 
quently seriously involved, being distended and filled with 
clear or turbid fluid or with pus. The contents of the dis- 



Acute Ulcerative Appendicitis (Ebipyema of the Appendix) with 
Perforation. — M. T., aged twenty-one years, a thcologic student, was ad- 
mitted t() the German Hospital, December 11, 1895, with a history that one 
week prior to admission he had been suddenly seized with violent, cramp-like 
pains in the abdomen, severe vomiting, and fever, bis temperature being 102° 
F. Examination revealed marked tenderness in the right iliac region, rigidity, 
and distention. One year prior to admission he had had a similar attack, and 
another in June, 1895. 

The oi>eration, performed December 12, 1895, revealed the appendix 
markedly swollen and distended with a considerable quantity of malodorous 
pus. It was the size of an adult finger, very friable, covered with ])lastic 
exudate, embedded in an abscess wall, and perforated near its middle. An 
appendicular calculus was found in the abscess cavity. Gauze drainage was 
employed. 

The ])atient made a good recovery. 
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Acute ulcerative appendicitis— empyema o( the appendiii — with perloralior[. 
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tended portion may be purulent from the commencement of 
the inflammation, or there may occur a purulent metamor- 
phosis of previously clear fluid. This condition, in which the 
lumen of the appendix has been converted into a closed cavity 
and is filled with pus, is spoken of as empyema of the appendix. 
(Plates VIII and ix.) Under these circumstances the wall of 
the appendix constitutes the wall of the empyema or abscess 
cavity. The development of an empyema of the appendix 
presupposes a stenosis or complete occlusion of the lumen, 
and this may be brought about by twists or angulations of the 
organ, internal cicatrices resulting from previous inflamma- 
tion, or external cicatrizing bands of adhesions. The stenosis 
or occlusion of the lumen may occur at any point along the 
appendix, and in consequence the empyema may involve the 
entire organ or only part of it. We thus speak of a partial 
or complete empyema, as the case may be. The empyema 
may develop slowly or rapidly, and it may be rather small or 
may attain a considerable size. It commonly occurs in con- 
nection with acute inflammation, but that it also develops in 
association with some cases of chronic inflammation (a few of 
them possibly tuberculous), and with acute exacerbations of 
chronic inflammations, is well established. Although in its 
initial stages this condition of empyema may be present with- 
out appreciable ulceration of the appendix, — that is, it may be 
associated with catarrhal and interstitial appendicitis, with 
intact basement membrane, — from its very nature it forms a 
transition stage to ulceration of the appendix, and is com- 
monly found in connection therewith. If such an appendix be 
not removed by operation, there occur serous and cellular infil- 
tration and necrosis of the wall of the organ, excessive disten- 
tion, perforation, and peritonitis. The final process is similar to 
ulcerative appendicitis. 

It is not possible for the interstitial variety of appendicitis to 
eventuate in the restoration of the organ to its j)revious healthy 
condition. If the pathologic alterations are slight or moderate 
in degree, and if there are productive connective tissue changes 
rather than polynuclear leukocytic infiltration, the acute mani- 
festations may subside and a variety of chronic ai)i)endicitis 



Chronic Interstitial Appendicitis— Empyema of tiie Appendix. — 
H. C. D., a physiciaUf has presented the following report : 

On July 20, 1894, I was awakened by a feeling of discomfort in the abdo- 
men, located chiefly around the umbilical region. It gradually grew worse 
until I had severe pain in this region. I took kofA grain of morphin, which 
gave me relief. I was able to get up and attend to my work two hours ailer- 
ward. There was some soreness, discomfort, and tenderness on deep pressure 
over the region of the appendix. In four or five days I was feeling much 
better. 

I remained apparently well until September 20th, when I had a similar 
attack, which was more severe, and confined me to bed for six hours ; vomited 
freely, principally bilious matter. After being purged freely by citrate of 
magnesium I was relieved, but the soreness over the appendix remained for 
one week. 

For three months I had perfect health and gained in flesh. On December 
30th I had another attack, accompanied by severe pain and distress in the 
abdomen ; vomited freely without relief Stomach was irritable for thirty-six 
hours aft^r this ceased. I took a dose of castor oil, which acted in four hours. 
Aft^r the first bowel movement I felt greatly relieved. Temperature ranged 
from 99"^ to 101 ^ F. The attack was due to cold. After this attack I was 
not well. Had more or less soreness over the appendix, attended by obstinate 
constipation and dyspeptic symptoms. At times I had a great deal of pain 
in the right testicle. 

At operation, perfonned March 26, 1896, the appendix was found mark- 
edly distended. Upon incising it, there were found two cavities containing 
pus, and separated from each other by an area of constriction. The distal 
third of the lumen was entirely obliterated and the remainder of the wall Wiis 
greatly thickened. 

Recovery was uneventful. 
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Chroqic interstitial appendicitis — empyema of the appendix 

Fig. I. External aspect of the appendix illustrating tho encsssivs and 
Irragular distention of the organ. 

Fig. 2. Internal aspect of the appendix lllusltBliivj two pua-twvta^ wv*- 
I intaFVenlng area of constriction of the lumen, and enVite ob\vl.oia.V.aT\ a\ ftv* 
^l third of tho l„mitn. 
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may result. It is much more likely, however, if the appendix 
is not excised or the patient does not die, that the pathologic 
changes will progress to necrosis and ulceration. 



ACUTE ULCERATIVE APPENDICITIS. 

By acute ulcerative appendicitis is understood that variety 
of acute inflammation of the appendix in which there occurs a 
liquefaction necrosis of the inflammatory exudate and of more 
or less of the wall of the organ in communication with its 
lumen. This is naturally but an aggravation of the previously 
described forms of appendicitis, and both the catarrhal and in- 
terstitial varieties may present gradual progression to it. It is 
possible, however, for ulcerative appendicitis to arise without 
previous catarrh ; it may be due to septic infection, typhoid 
fever, dysentery, etc. Two forms may be distinguished — a 
nonperforative and a perforative. One is but an aggravation 
of the other — perforation being an accident that may or may 
not occur in the course of the affection. That this variety of 
appendicitis is relatively common is indicated by the fact that 
of the 239 cases of acute appendicitis examined, 142 were of 
the ulcerative variety — 68 being nonperforative and 74 perfora- 
tive. 

Macroscopy. — To the unaided eye (Plate x) the appendix 
is swollen, edematous, excessively congested, and may seem a 
little firmer to the touch than normal, in consequence of the 
tension of the peritoneal covering. In the event, however, of 
perforation, or of perforation being imminent, the area of such 
impending or actual perforation can readily be distinguished 
by its being softer than the surrounding tissue. The swelling 
and edema vary in different portions. Usually, they are very 
irregularly distributed, being more marked in one region than 
in another. In places the seat of serious disease the appendix 
may be as thick as a finger or thicker, whereas other portions 
may be not thicker than a lead-pencil and almost normal in 
appearance. Certain regions may present merely dilatation of 
the blood vessels, the larger ones being distinctly distended, 
while those ordinarily invisible to the unaided eye are readily 



Acute Ulcerative Appendicitis. — Miss B., aged twenty years, was ad- 
mitted to the Gennan Hospital, November 16, 1895, with a typical attack of 
acute appendicitis. At 0[>eration, which was perfonned immediately, it was 
found that the ap[)endix and meso-ap[)endix were highly inflamed, and the 
appendix was thickened and firm to the touch, from the tenseness of the serous 
covering. Upon incising the appendix the contents were found to be muco- 
purulent and of a disagreeable fecal odor. The mucous membrane was rough- 
ened, of variegated color, and necrotic. 

Recovery was rapid and uaintcmipted. 
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Acuta ulcerative appendicitis 

Fig. I. External aspect of the appendix illustrating the incr« 
size, the diffusa redness, and the marked engorgement of the bl 
of tha organ. 

Fig. 2. Internal aspect of the appendix illustrating the mu 
contantt and tha u)ceration and necrosis of Iha lining mambiB,ri«. 
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perceptible. In other portions there may be a diffuse redness, 
varying in shade from an intense bright redness to a deep red- 
dish-blue or purplish color. If perforation be imminent, the 
area involved is usually of a brownish-green or blackish-green 
color, and is softer and more prominent than the adjoining 
region. It is closely surrounded by an area of intense bright 
redness, and is usually covered by some discolored exudate. 
There may be only one of these spots of impending perforation 
or there may be several of them, and they may be situated 
anywhere along the course of the appendix. Such spots are 
most frequently found opposite the attachment of the meso- 
appendix. Not uncommonly, however, they are near the at- 
tachment of the meso-appendix, and sometimes they are 
encountered between the two layers of this structure. Several 
of these may apparently coalesce to form larger areas. Under 
such circumstances perforation of the wall of the appendix is 
most likely to ensue. The perforation may be exceedingly 
small — scarcely perceptible; or it may be large enough to 
admit a straw or a goose-quill ; or, exceptionally, it may be 
upward of a centimeter in extent. Perforations more than a 
centimeter in size are very uncommon, unless as a result of 
circular amputation or of wide-spread gangrene of the organ. 
There may be only one perforation or there may be several, 
varying in size and situation. They may be close together or 
quite removed from one another. Although, as a rule, the 
J )erfo ration occurs in the center of the previously mentioned 
spot of discoloration, such spots may individually reveal sev- 
eral perforations. The perforation is usually round, but it may 
be ovoid, elongated, or without definite outline. If irregular, 
it may course in the direction of the long or transverse axis of 
the organ or diagonally. The edges are usually very ragged. 
Perforation of the appendix is considered to have occurred 
when communication has been established between the exte- 
rior of the organ and its lumen. In contradistinction to this, 
it not infrequently happens that a circumscribed abscess in 
the wall of the appendix ruptures externally — that is, through 
the serous coat — without a communication being established 
with the lumen. In the event of true perforation, conditions 
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are favorable for the escape of fecal matter from the lumen of 
the appendix into the ])eritoiieaI cavity; in the other variety 
of jKirforation, or rupture of a portion of the wall, such an acci- 
dent can not occur. 

The contents of the lumen in ulcerative appendicitis vary 
but slightly ; they may be muco-purulent, though they are 
commonly distinctly purulent, with more or less admixture of 
fecal matter, and very malodorous. (Plate x.) On the other 
hand, if perforation have occurred, the lumen may be practic- 
ally empty. The wall of llio appendix is tliickened, especially 
at the seat of most manifest disease. On the inner aspect there 
are seen marked alterations of the lining membrane and a 
variable number of ulcers. That portion of tlie mucous mem- 
brane that is not ulcerated is much swollen, congested, soft- 
ened, and commonly presents minute hemorrhagic foci. Often, 
however, the entire mucous membrane is yellowish-green, 
much discolored, and resembles a false membrane. At times 
there is a single ulcer; at times several, that vary in sine and 
situation. The ulcers may be situated anywhere along the 
length or circumference of the organ. They usually corre- 
spond in location to the areas of discoloration visible on the 
external aspect, though some ulcers, particularly if they be 
superficial, may reveal no external indications of their pres- 
ence. They are rather common opposite the attachment of the 
meso-appeudix, probably because in this situation the blood 
supply is poorest. These ulcers may be round, ovoid, elong- 
ated, or irregular in outline. Thoy may involve one, two, 
throe, or all of tlie coats of the appendix. They usually have 
sloping edges, in that the greatest destruction of tissue is at the 
surface — the mucous membrane. At times, however, and not 
infrequently in the early stages, excessive swelling and edema 
of the tissues obscures or completely effaces such characteristic 
of the ulcer. It is merely a question of the severity of the 
pathologic lesions, and to some extent also of the duration of 
the disease, whether the ulcerative condition goes on to per- 
foration or not. Many cases of non perforative ulcerative 
appendicitis in which the appendix is excised early would, if 
operation were deferred, progress to perforation. The surface 
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of the ulcer is usually intensely red. Not uncommonly, how- 
ever, it is of a greenish-yellow or greenish-black color, and is 
covered with discolored purulent or purulent fecal matter; 
when this is removed by irrigation, the surface of the ulcer is 
seen to be the seat of hemorrhagic suffusion. If perforation 
have occurred, the ragged edges of the opening are also visible. 
In the neighborhood of the ulceration — or, more particularly, 
of the perforation, if this has occurred — an appendicular cal- 
culus may be detected. Not infrequently this will be found 
occupying a site directly over the ulceration; often enough, 
however, just above, and less commonly below, the latter. 
Exceptionally, it will be found within the perforation, partlj' 
or completely occluding it ; and in a fair proportion of cases of 
perforation diligent search will often be rewarded by the dis- 
covery of the calculus in the exudate or pus surrounding the 
appendix. 

Although it is generally held that appendicular calculi — 
otherwise spoken of as as fecal concretions — are common in 
this variety of appendicitis, statistics differ widely as to the 
frequency of their occurrence. In 120 of the author's cases 
they were found in 28 (22.3 per cent.). Of these 120 cases, 56 
were nonperforative, and calculi were found in 9 (16 per cent.) ; 
64 were perforative, and calculi were found in 19 (29.8 per 
cent.). There can hardly be much question, however, that 
they are more frequently present than these latter figures indi- 
cate. The foregoing statistics include only those cases in which 
the calculus was detected in the appendix when it was exam- 
ined in the laboratory. 

Reference has been made tp the fact that in certain cases of 
ulcerative appendicitis with perforation the calculus may have 
escaped from the appendix before the time of operation or 
necropsy; in these cases its presence may be undetected at 
the subsequent examination. There is thus no doubt that 
the author's figures do not indicate the exact frequency of 
calculi in ulcerative appendicitis with perforation. On the 
other hand, it is believed that more or less inspissated fecal 
matter has been classed by some surgeons as fecal concretions, 
and that this fact serves to indicate in their statistics a greater 
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frequency of calculi thau is actually tlie ease. Such inspissated 
fecal matter is quite common, but in the statistical study of this 
subject has been ignored by the author, only well-formed calculi 
being considered. 

Perforation of the appendix results from the direct necrotic 
action of bacteria and their toxins, or from the mechanical 
action of calculi, or from the combined action of both. Excep- 
tionally, it results from the bursting of an empyema, but under 
such circumstances the rupture is not unconnected with the 
activities of bacteria. Perforation of the organ is favored by 
anemia, due to withdrawal of the proper blood supply. This 
may be the consequence of twists, flexures, or angulations of 
the organ ; of the action of external cicatricial bands of adhe- 
sions ; of thrombo-arteri tis or thrombo- phlebitis ; or of a 
combination of any of these factors. Predominance in caus- 
ing perforation of the appendix must, however, be accorded 
bacteria. Calculi, nevertheless, are of considerable signifi- 
cance; but it is not warrantable to state tiiat they must 
have been operative in all cases, as,suming in those cases in 
which they were not found that they must have been over- 
looked or nmst have become disintegrated in the pus or exu- 
date. They are often of decisive importance in determining the 
»Uc of the perforation. 

Perforation of the appendix, in the majority of cases, occurs 
into preformed peritoneal adhesions, and gives rise to a circum- 
scribed peri-iippendicular abscess. If, however, the i>erforation 
ensue very early in the course of the affection, before the peri- 
toneum has hud time to set up reactive adhesions, the contents 
of the appendix are evacuated into the general peritoneal 
cavity, and there results a general peritonitis, of which mention 
will be made subsequently. Again, perforation may occur into 
the meso-ap{>endix, and the contents of the appendix, liberated 
and dissecting up the two layers of this structure, may eventu- 
ally reach the retrojwritoneal connective tissue and there pro- 
duce a retroperitoneal abscess. Under some circumstances the 
appendix has formed attachments with various organs, and, in 
the event of perforation of the apjtendix, the ulcerative process 
may continue also into these. If the organ in question be hoi- 
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low, the ulcerative process, invading first the superficial layers 
of the appendix, finally its serous coat, then the serous coat of 
the hollow organ (intestine), until ultimately its. mucous coat 
is perforated, produces a bimucovs fistula. As it is the cecum 
with which the appendix most frequently forms adhesions, so 
also is it the cecum that is most frequently perforated in this 
manner. But cases have been reported in which perforation 
occurred into the duodenum and other portions of the intestinal 
tract. In addition, Keen and Bossard report cases in which 
perforation occurred into the bladder. In Keen's case the 
appendix became permanently adherent to the bladder, and 
there resulted a urinary fistula ; in Bossard*s case a calculus was 
evacuated from the appendix into the bladder and formed the 
nucleus of what later became a good-sized vesical calculus. 

It must be borne in mind that even deep ulceration and 
gangrene do not of necessity lead to immediate perforation of 
the appendix. In many such cases there result first either a 
more or less circumscribed or generalized peritonitis, with 
slight or well-marked intoxication, and the patient dies, or the 
appendix is removed by operative measures before perforation 
has ensued. Naturally, however, under such circumstances it 
is but a question of time when perforation occurs. 

In all cases of typhoid fever in which there occur morbid 
alterations in the large intestine it is very probable that ex- 
amination of the appendix would reveal similar changes ; and 
it is likely, also, that in some cases in which the lesions in the 
large intestine are inconspicuous those of the appendix may be 
([uite marked. Catarrhal alterations are usually well developed, 
and during the acme of the disease lesions of the lymphoid 
tissues are prone to be conspicuous. At times these assume 
such predominance as to give rise to concurrent appendicitis — 
typhoid appendicitis. Rarely, perforation may ensue, and there 
may result a circumscribed or diffuse peritonitis. The sequels 
of such typhoid ulcerations — such as strictures, etc. — are often 
of considerable moment in the subsequent production of an 
attack of appendicitis. 

Microscopy. — In ulcerative appendicitis (Plate xi) the patho- 
logic alterations already detailed in connection with catarrhal 

5 



Acute Ulcerattvb Appendicitis. — ^The section is through the entire 
wall of the appendix. To the left there are the remnants of a few mucous 
glands ; to the right, the floor of the ulcer. The entire wall of the appendix 
presents marked distention of the blood vessels, and serous and cellular infil- 
tration. In the cellular exudate polynuclear leukocytes predominate, and 
many of them present all gradations of retrograde metamorphosis. The ulcer- 
ation and necrosis have involved the mucous, the submucous, and a portion of 
the muscular coats, but such are the alterations that it is impossible to recog- 
nize with certainty, in the section, any of the coats of the organ. At a there 
is a very large hemorrhagic focus. At b there is a large quantity of fibrinous 
exudate on the external surface of the appendix. Hcmatoxylin-eosin prepar- 
ation. X 250. 
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and interstitial appendicitis are present, but in much exag- 
gerated degree. There are excessive dilatation and overfilling 
of the blood vessels, and marked serous, cellular, and hemor- 
rhagic infiltration of the coats of the appendix. In the cellu- 
lar exudate polynuclear leukocytes predominate, and many 
of these present all gradations of retrograde metamorphosis. 
The necrosis may result in one of two ways: It may commence 
b}'' erosion and necrosis of the mucous lining of the organ, and, 
having involved and destroyed the basement membrane of the 
latter, may successively invade and destroy the subjacent coats, 
— the submucous, muscular, and subserous tissue, — until 
finally the peritoneal covering may be implicated, perforation 
ensuing. Less commonly there develops, as detailed in con- 
nection with the interstitial form of appendicitis, an abscess 
situated beneath the unbroken mucous membrane. It may be 
situated in the submucous, the muscular, or the subserous coat, 
and, depending upon its situation, the subsequent events may 
vary. If it be situated in the submucous coat, as it increases in 
size it at first encroaches upon, and finally occludes, the lumen. 
The epithelial cells of the mucous membrane already partici- 
pating in the inflammation become deprived of their proper 
nutritive supply, and as a consequence of this, and also of 
pressure from the abscess, they degenerate. The abscess finally 
ruptures into the lumen of the organ and an ulcerated surface 
remains. This ulceration may then progress until all the 
coats of the appendix are involved, and perforation, as in the 
aforementioned case, may eventually ensue. This submucous 
abscess may develop in the submucous connective tissue by 
liquefaction necrosis of the inflammatory exudate, or it may 
result from necrosis of one or more of the lymphoid follicles, 
as previously stated. If, on the other hand, the interstitial 
abscess be situated near the peritoneal covering, increasing in 
size, it may finally perforate externally : that is, into surround- 
ing lymph or into the general peritoneal cavity. Under such 
circumstances, as stated in connection with the macroscopy, 
there ensues a perforation or rupture of the wall of the appen- 
dix without any communication being established between the 
lumen and the exterior of the organ — there is aflbrded no 



Prolht.rative P^ndarteritis. — ^The artery is from an appendix the seat 
of acute ulcerative appendicitis. The proliferation of the intima to the ri^ht 
is very evident. There is also thickening of the media. Tti the lumen there 
is a thrombus attached to the proliferating intima. Hematozylin-eosin 
preparation. X 200. 
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opportunity for the escape of fecal matter into the peritoneal 
cavity. The process of ulceration thus inaugurated may pro- 
gress, and a communication with the lumen may be sub- 
sequently established. 

The liquefaction necrosis of the inflammatory exudate and 
of the appendicular tissues may be quite extensive, having 
developed rapidly, before there is any evidence of it macro- 
scopically. The cell nuclei no longer stain well ; they present 
chromatolysis, karyorrhexis, or hyperchromatosis ; the cell 
protoplasm, plasmolysis; and, finally, the entire area becomes 
a mass of granular debris. To this fluid is added and the 
focus disintegrates entirely and is discharged into the lumen of 
the appendix, leaving usually an extensive ulcer. At times 
the process of ulceration is not so rapid ; the necrotic tissue 
maintains some connection with the underlying tissues, and 
much resembles, upon superficial examination, a false mem- 
brane. In all «ases of ulcerative appendicitis hemorrhagic 
foci are a conspicuous feature. At times these are quite small 
— microscopic. Again, they are extensive, evident to the 
unaided eye, and lead to the utmost destruction of the appen- 
dix. Entire layers of the several coats are separated by the 
infiltrating blood, and excessive disturbance of the topographic 
relations ensues. At times the blood is found to be in a good 
state of preservation ; again, it is more or less disintegrated, or 
is represented by blood pigment. Proliferation of the endo- 
thelial lining of the blood vessels is evident in a certain pro- 
portion of the cases. (Plate xii.) 



GANGRENOUS APPENDICITIS. 

By gangrenous appendicitis is understood an inflammation 
or infection of the appendix attended by gangrene. This 
variety of appendicitis has often been referred to as infectious, 
under the mistaken apprehension that it, in contradistinction 
to the other varieties, is due to bacterial infection. The fre- 
quency of this variety of appendicitis is indicated by the fact 
tiiat of the 239 cases of acute appendicitis examined, 50 were 
of the gangrenous variety. 



Gangrene of the Appendix with a Large Appendicular Calculus. 
CiRcuijiR Amputation of the Appendix at Its Attachment to the 
Cecum. — Tlie patient, aged thirty -six years, formerly a student and an athlete, 
had always enjoyed good health. On November 15, 1895, after a long ride in 
a cold damp wind, he was suddenly seized with what seemed at first to be a 
severe attack of indigestion. Within a few hours the pain became intense ; 
there was tenderness on pressure over the region of the appendix ; abdominal 
distention soon followed, and was associated with constipation. Calomel and 
one ounce of Rochelle salu by the mouth, and two ounces of Epsom salts in 
hot water as an enema, were soon followed by copious evacuations of the 
l)owels. Tliese led to subsidence of the pain and tenderness. In a few days, 
though not entirely well, he was able to attend to business. 

On December 15th, after a hearty meal, a second attack occurreil. This 
also subsided after free purgation, but the patient remained in his previous 
condition of poor health. 

On January 7th, there occurred a third attack, which did not entirely suIh 
side. Surgical interference was then decided upon. 

The operation was complicated by a very fat and muscular abdominal wall. 
The appendix pointed north and lay behind the cecum, which was bound 
down. There was a very long and fat omentum and meso-colon. The ap|>en- 
dix, which contained a large appendicular calculus, was enlarged, swollen, and 
gangrenous, and much resembled the fundus of the gall-bladder. It had been 
circularly amputated at its attachment to the cecum, revealing a large i)erfora- 
tion. This was closed under most unfavorable circumstances. The me>o- 
appendix contained a small collection of pus. Iodoform gauze drainage was 
carried down to and covered the sutures in the e«cum in onler to provide 
drainage in case the sutures should not hold. In protecting the general peri- 
toneum and in the technic of the peritoneal toilet ninety ))ieces of gauze witc 
used. 

Recovery was uninterrupted. The case is rather exceptional in that the 
gangrene occurred to the proximal side of the appendicular calculus. 
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Gangrere of the appendix with large appendicular ca'culus. The 
shoves the point of circular amputation of the a^endix. 
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Gangrenous appendicitis, or gangrene of the appendix, may 
arise in one of several ways. In the first place, as before indi- 
cated, any of the previously described varieties of inflamma- 
tion of the appendix may progress to gangrene. While this 
eventually may ensue in the course of an inflammation that 
commenced as a catarrh, be it acute or chronic, it is much 
more likely to follow when the severer forms of inflammation 
affect the organ. In fact, in the event of gangrene we are 
usually justified in assuming a sudden severe infection in an 
appendix already the seat of disease. On the other hand, a 
sudden severe infection bv virulent bacteria or their toxins of 
a previously healthy appendix may occur. This infection 
may be so intense and so overwhelming as to lead to rapid 
and fatal gangrene, possibly of the entire appendix, before an 
opportunity has been afforded the tissues to set up counter- 
acting inflammation. Exceptionally, infection maj' be so 
intense as to lead to the death of the patient before necrosis 
has become marked or peritonitis has developed. It is, how- 
ever, merely a matter of time when the necrosis becomes abso- 
lute and peritonitis of a virulent type supervenes. Again, 
gangrene of the appendix may be caused by sudden and com- 
plete withdrawal of the blood supply from the entire organ or 
from part of it. This may be induced by twists, angulations, 
etc., or may follow thrombo-phlebitis or thrombo-arteritis con- 
sequent upon interstitial or ulcerative appendicitis. 

Macroscopy. — If the gangrene occur in the sequence of ulcer- 
ative appendicitis, the naked eye appearances detailed in con- 
nection with that variety of appendicitis are considerably 
exaggerated, both in degree and extent. A quarter, a third, a 
half, even the entire organ, may assume a dirty greenish-black 
color; it may become swollen, malodorous, and softened, and 
may finally become detached from the remainder of the organ 
or from the cecum (Plate xiii) as the case may be. The gan- 
grenous area presents the appearance of moist gangrene gener- 
ally. That region from which the gangrenous area has be- 
come separated by ulceration is reddened, raw, hemorrhagic, 
and the seat of newly formed granulations. The remainder of 
the appendix, if the entire organ is not gangrenous, presents 



Gangrene of the Appendix with Perforation.— The patient, aged 
fiily-six years, was taken ill suddenly on the evening of July 23, 1 895, with 
severe abdominal pain. There was a history of similar attaeks, which had 
been treated as ordinary colic. Examination by his attending physician dis- 
closed a distended abdomen and tenderness in the right iliac region. Tlio 
pain and tenderness, both of which persisted, were es|>ecially marked over 
the site of the appendix. I saw the patient on the evening of the second 
day, and advised operation, which was delayed for two days. The operation, 
when finally i>erformed, revealed a very long and gangrenous appendix, 
situated i>ost-cecal and post-colic. It was perforated, was surrounded by pus, 
and contained several appendicular calculi. There was also pus in the {>elvi.s 
Glass and gauze drainage were employed. Tlie patient was the subject of 
chronic interstitial nephritis. For two days following the o|>eration vomiting 
and hiccup were persistent. Recovery eventually ensued. 
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the appendix with perforation, illustrating the mult of 
elusion of the lumen beginning at a point other tV>an \he ^j^. 
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the appearances detailed in connection with the macroscopy of 
interstitial and ulcerative appendicitis. 

If the gangrene be the result of sudden acute infection, at 
tlie end of a short time — from twenty-four to forty-eight hours 
— the entire organ or a portion of it may be completely de- 
]»rived of its vitality. The same thing may happen if the blood 
supply be withdrawn. The portion of the organ affected is 
distinctly greenish-black in color; it is increased in bulk, much 
softened, and of a characteristic gangrenous odor. It may still 
be attached to the remaining portion of the appendix or to the 
cecum, and if but a portion be affected, the remainder is in a 
high state of interstitial inflammation, and is separated from 
the gangrenous area — at least, after the condition has existed 
for some time — by a more or less well- developed line of de- 
marcation. 

In this variety of appendicitis the pathologic alterations and 
the clinical manifestations may develop with such rapidity as 
well to merit the designation fulminating appendicitis. There 
may occur within a short time a complete circular amputation 
of the entire appendix (Plate xiii) or gangrene of a consider- 
able portion of it — conditions that have been spoken of as 
sloughing of the appendix. In some such cases sufficient time 
has not elapsed for the formation of peritoneal adhesions, and 
thus — in contradistinction to the other varieties of appendic- 
itis, in which the organ is commx)nly surrounded and more or 
less fixed by adhesions — the appendix may be found to be 
totally gangrenous and completely detached from the cecum 
and free in the peritoneal cavity. In other cases it may be 
found separated from the appendix and free in a circumscribed 
abscess. 

The matter exuding from the opened lumen of such gan- 
grenous appendices is usually pus. At times appendicular 
calculi may be found (Plate xiv), either in the lumen, [>roject- 
ing from it, or in the surrounding purulent matter or exudate. 
In 49 of the cases of gangrenous appendicitis examined they 
were found in 5 (10.2 per cent.). Doubtless others, however, 
at the time of operation had already esca[)ed from the appendix 
and were not detected in the surrounding exudate or pus. 



Gangrene op the Appendix. — ^The patient, aged seventeen years, sui- 
tered with acute appendicitis. His condition being extremely precarious at 
the time of oi)eration, it was considered wise to evacuate the abscess only. 
Instead of the abdominal wound healing completely, there remained two fis- 
tulous tracts, from which fecal matter escaped. Ten weeks later operatit^n 
for the removal of the appendix was undertaken. It was found that, with 
the exception of the tip, but the upper half remained, these two ])ortions 
being connected by a band of the meso-appendix. The openings in the appt»n- 
dix were in communication with the two fistulous tracts. 

Recovery followcnl. 
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As already indicated, the gangrene may affect, the whole 
or a portion of the appendix. There may occur a circular 
amputation anywhere, or but a portion of the circumference 
may be 'involved. Most unusual and remarkable conditions 
are sometimes encountered. An instructive instance is the 
case illustrated in Plate xv, in which, at a secondary operation 
for the cure of two fistulous tracts persisting after a primary 
operation, the appendix was found to consist of the tip con- 
nected with the proximal half by a band of the meso-appendix- 
The opening in the appendix was in communication with the 
two fistulous tracts. Jopson reports a somewhat similar case: 
A fistula — from which there was a profuse mucous discharge, 
giving the chemic and microscopic reactions for mucin — per- 
sisted after an operation at which the appendix was not located. 
At a secondary operation the stump of the appendix was found 
in communication with the sinus; it was entirely separated 
from the cecum and was removed a considerable distance from 
it. Its mucous membrane was preserved, accounting for the 
mucous discharge. It had received its nutritive supply from 
vessels coursing in the numerous adhesions in which it was 
embedded. Frankfurter records a case in which circumscribed 
gangrene affected a portion of the wall of the organ, which 
disappeared. A bridge of tissue — remnants of the wall at the 
site of the gangrene — united the distal and proximal portions 
of the appendix. Roux records a case in which the appendix, 
amputated at its middle, was embedded in peritoneal adhesions. 
The amputated distal portion, which had become converted 
into a fibrous cord and was much distorted, was nourishe<l by 
an artery, evidently newly formed, coursing in a band of adhe- 
gions springing from the region of Poupart's ligament. The 
proximal portion was nourished, as originally, by a branch of 
the appendicular artery coursing in the remnants of the meso- 
appendix. Fowler relates the case of a patient, aged eighteen 
years, who developed general peritonitis on the seventh day of 
an apparently ordinary attack of appendicitis. At the time of 
operation nothing was found of the appendix except the 
mucous membrane, forming a closed sac in which there was a 
fecal concretion. The remaining coats had become gangrenous 
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and disintegrated. Despite the presence of the concretion, 
perforation of the mucous membrane had not taken place. 
The peritoneal cavity contained sero-purulent fluid. Many 
other curious cases have also been reported. 

Microscopy. — Those portions of the appendix actually the 
seat of gangrene naturally present no structure that can be 
identified with certainty. Other portions of the organ present 
all gradations from moderate interstitial inflammation and 
ulceration to actual gangrene. If gangrene follow catarrhal or 
interstitial inflammation with ulceration, in certain regions — 
unless the entire a[)pendix is already gangrenous — there is more 
or less extensive destruction of the surface epithelium, and to 
some extent also of the protecting basement membrane. It is 
not improper to assume that this latter structure is of consider- 
able importance in protecting against infection. The exposed 
and unprotected mucosa and submucosa afford a congenial soil 
whence infection of the entire wall is a matter readilv accom- 
plished. In addition, there are noticeable high grades of inter- 
stitial inflammation, with abundant round-cell infiltration, 
su[)purative foci, larger and smaller areas of hemorrhage, and 
more or less extensive necrosis. The individual cells present 
plasmolysis, chromatolysis, karyorrhexis, and hyperchroma- 
tosis. Adipose tissue becomes converted into free fat and fatty 
acids, muscle fibers become indistinct and dissolved, and the 
entire tissue breaks down into a granular and semi-fluid debris. 
Hemorrhages ensue, either from erosion of the vessels or, not 
uncommonlv, from the result of the direct action of the bacteria 
and their toxins on the vessel walls. If a line of demarcation 
have formed, it presents, on the one hand, all the evidences of 
liquefaction necrosis until the sphacelus is cast off*; and, on the 
other, the ordinary evidences of inflammatory reaction — com- 
monly, however, with butslight manifestations of regeneration. 
If the gangrene be the con.sequence of sudden severe infection 
with very virulent bacteria, or of the sudden and complete 
withdrawal of the blood supply consequent upon twists, flexures, 
thrombo-i)hlebiti.s, or thrombo-arteritis, the entire appendix or 
a large portion of it presents evidences of very diffuse gangrene 
without manifestations of reactive inflammation. Under such 
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circumstances the gangrene affects a large portion of the appen- 
dix uniformly, and does not appear to have been the result of 
the progression of the other varieties of inflammation of the 
appendix. The deeper layers of the organ are quite as much 
involved as the superficial. 

CHRONIC APPENDICITIS. 

In some presumably diseased ai)pendices, particularly in 
some of those removed from patients presenting clinical evidence 
of chronic appendicitis, histologic alterations are not especially 
conspicuous. In a few instances they are not more marked 
than are those sometimes detected in appendices removed at 
necropsy from subjects who during life presented no definite 
indications of appendicitis. In some cases the only tangible 
and unmistakable evidences of disease are peritoneal adhesions 
binding the appendix to various tissues or organs. Thus, the 
query naturally arises : When is the ai)pendix to be regarded 
as pathologic? It need hardly be stated that in a number of 
cases, especially of chronic appendicitis, a microscopic exami- 
nation of the organ must be made before a trustworthy opinion 
as to its condition can be formulated. 

In many instances disease of the appendix has been detected 
postmortem in subjects who during life manifested no note- 
worthy clinical evidences of such deviations from the normal. 
Thus, Kraussold states that one-third of all adult bodies reveal 
diseased appendices ; Toft found the appendix diseased in 100 
out of 300 subjects upon whom he performed necropsies; Haw- 
kins detected evidences of j)ast or present disease of the appen- 
dix in 16 out of 100 subjects. Personally, I believe that care- 
ful macroscopic and microscopic investigation will reveal 
indications of disease in at least one-third of presumably nor- 
mal appendices removed from adults. Kelynack, on the other 
hand, believes that the statistics of Ransohoff — who found dis- 
eased appendices in 8 out of 60 subjects — represent more nearly 
the usual proportion. In many of these cases there can hardly 
be any question that the patients did not present any evidences 
of serious disease ; on the other hand, the apj)endix can not be 
regarded as normal. It is not likely that the lesions began 
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acutely ; rather, they commenced chronically, insidiously, and 
it is hut fair to assume that, had ttie patients lived tongenougli, 
they would inevitably have sufi'ered tiie evil consequences of 
these morbid changes. In other cases the patients complain of 
various indefinite abdominal symptoms that are referred to 
disease of one or another of tlii? abdominal organs. At times, 
however, the affection is recognized as chronic appendicitis, 
and the good effects attending operation for the excision of the 
offending organ sufficiently attest that even minor patliologic 
alterations of the appendix may give rise to more or less aggra- 
vated and persistent clinical symptoms. Many of tliese cases 
doubtless belong to Lbe class that Ewald has incorrectly desig- 
nated appenidicitis lantita. Rather slmuld they be termed cases 
of appendicitis difficult of diagnosis. They should not tie con- 
founded with those cases that Nothnagel, among others, has 
recently described under the caption of hysteric mimicry of 
appendicitis. The hysteric nature of a case of suspected appen- 
dicitis should not be especially difficult of recognition. 

Many patients not in the least hysteric suffer severely and 
repeatedly from more or less aggravated attacks of recurring 
appendicitis ; luid still, in some instances, the appendix, when 
excised, presents but minor pathologic alterations. Sonneu- 
burg reports a case in which, extending over a period of years, 
there occurriKl tliirty attacks (some of them severe) of apjwndi- 
citis, and yet when the appendix was rumoved it was jiale, 
wliite, and soft. No details, however, are given of any micro- 
scopic examination. Doubtless in someciises the inflammatory 
phenomena subside with greater or less rapidity, and in the 
absence of extousivo histologic evidence of disease, it is not 
always warranttible to assert that the removal of a given appen- 
dix was not justified. It nmet further be admitted, in view of 
the difficulty fM>metinic3S experienced in distinguishing between 
the results of inffamniatury disease and certain devtlopinental 
anomalies and retrograde alterations, tliat, in certain isolated 
cases, the clinical history is of decisive importance. All of the 
foregoing, liowever, are exceptional cases. Ordinarily, there is 
no difficulty whatever in recognizing the lesions of clironic 
appendicitis. 
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CHRONIC CATARRHAL APPENDICITIS. 

By chronic catarrhal appendicitis is understood a chronic 
inflammation of the appendix in which the pathologic altera- 
tions are wholly or almost wholly confined to the mucous mem- 
brane, the other coats presenting little or no deviation from the 
normal. This is a very uncommon variety of appendicitis, for 
the reason that the causes inducing the inflammation, from 
tlieir very nature, entail consequences that render the limita- 
tion of the pathologic alterations to the mucous membrane 
extremely unlikely. There can, however, be no question 
that cases of catarrhal appendicitis do occur. They are cases 
that clinically pursue a mild course, being, possibly, now and 
then subject to minor acute exacerbations. The clinical history 
of some cases of appendicitis indicates the existence of appendic- 
ular disease for a considerable period of time, and yet exami- 
nation of the excised appendix reveals only catarrhal lesions. 
The occurrence of such cases has been indicated by various 
observers from time to time. In particular, Siegel reports a 
case in which, clinically, there had been severe pain, extending 
over periods of years, and in which, outside of catarrhal inflam- 
mation, the appendices exhibited neither macroscopic nor 
microscopic evidences of disease. Of the 305 chronic cases 
examined by the author, 6 were of this variety. 

Macroscopy. — Macroscopic examination shows the appendix 
to be a little thicker, stiffer, and firmer than normal. On in- 
cising it, the mucous membrane is found to be of a grayish 
color and somewhat thickened. The crypts of Lieberkiihn are 
moderately distended and the mucous membrane is covered 
with a layer of rather thick mucus. This mucus may also fill 
more or less completely the lumen of the organ. There is, 
however, commonly associated with the mucus, some fecal 
matter, or, rarely, a calculus. The caliber of the lumen may 
vary somewhat at diff'erent levels, usually as a result of previous 
attacks of inflammation. If to such chronic catarrhal inflam- 
mation there be added an acute exacerbation, the evidences of 
the latter, as already narrated, will be manifest. 

Microscopy. — The crypts of Lieberkiihn are more or less 



Chronic Interstitial Appendicitis. — ^The patient, aged thirty years, 
had always been rather delicate, but ei\joyed comparatively good health except 
for mild chronic intestinal dyspepsia, with occasional acute exacerbations. In 
May, 1895, she had an attack of what was believed to be intestinal dys|)epsia 
of' more than usual severity. The attack was accompanied by diarrhea and 
pain, referre<l to the region of the appendix, but recoverj' followed in a few 
days. On December 7, 1895, she was suddenly seized with acute agonizing 
pain in the abdomen, which was followed by diffuse tenderness and rigidity of 
the entire abdominal wall, and by nausea and vomiting. This condition 
yielded to the administration of laxatives and hot applications locally. The 
nausea and vomiting subsided and the tenderness became localized in the 
region of the appendix. The temperature never rose above 102** F. On the 
tenth day a slight exacerbation of the pain was caused by dietetic indiscretion. 
Two hypodermic injections of morphin and copious enemas were administered. 
Rectal feeding was carried out until the stomach became retentive. Although 
recovery was progressing satisfactorily, operation was decided upon, and was 
performed January 18, 1896. 

The appendix was enlarged, congested, and firm to the touch. Its mucous 
membrane was congested and indurated, and presented slight superficial ulcer- 
ations. The lumen of the distal third of the organ was completely obliterated. 

Recovery was uninterrupted, and was followed by decided improvement of 
the old intestinal symptoms. 
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than calculi, as, for instance, tuberculosis, bacterial toxins, 
acute exacerbations of inflammation, etc. 

On the other hand, there may be complete obliteration of the 
lumen of the appendix at one or more points along its length. 
It is readily conceivable that in the event of annular ulceration, 
granulating surfaces being everywhere opposed to granulating 
surfaces, these adhere, and, as the processes of regeneration and 
organization go on, become permanently united by means of 
newly formed connective tissue. Such obliteration of the 
lumen may be circumscribed or generalized. In the latter 
case obliterating appendicitis results ; in the former, merely a 
local obliteration. The latter may be situated anywhere, and not 
uncommonly gives rise to a condition known as cystic dilatation^ 
retention cysty hydrops, or mxieocele (F6r6) of the appendix. (Plate 
XVII.) This is a condition in which that portion of the ap- 
pendix distal to the obliteration becomes distended and filled 
with fluid. It was first recognized by Virchow, who spoke of 
it as colloid degeneration of the appendix. Depending upon 
the site of the obliteration, a portion of the appendix or the 
entire organ may be affected. Commonly, the dilatation is 
confined to the distal half of the organ, but the entire organ is 
relatively often involved. Rarely, a central portion may be 
implicated, the tip and proximal portions being free. Under 
such circumstances, however, the tip is much more likely to be 
entirely obliterated. 

These cystic dilatations vary much in size. At times they 
are not much larger than a walnut, but instances of excessive 
size have been reported. Virchow stated that they might reach 
the size of a large fist. One removed by Deaver from a woman, 
aged twenty-five years, who had had two attacks of appendic- 
itis, was the size of a small orange, and was adherent both to 
the neighboring coils of small intestine and to the right broad 
ligament. The lumen of the appendix was entirely occluded 
i of an inch from its cecal end. 

In shape they may be ovoid, cylindroid, round, or irregular. 
The character of the contained fluid also varies. It may be 
clear or slightly turbid, tenacious, gelatinous, or sometimes 
more limpid and watery. Leube long ago drew attention to 



Chronic Interstitial Appendicitis— Cystic Dilatation of the 
Appendix. — A tranHverse section through the appendix at the seat of 
marked distention. The section shows the mucous membrane markedly 
thinned, flattened, and atrophic. In many places it has been reduced to a 
single layer of epithelial cells. To the right it has become detached in the 
preparation of the section. There is also marked atrophy of the lymphoid 
follicles and considerable hyperplasia of the muscular coats. Hematoxylin- 
eosin preparation. X 70. 
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the fact that at first the contained fluid consists of tenacious 
mucus, and that it later assumes the characteristics of a waterv 
serum. This ensues because the wall of the appendix, as it 
becomes distended, usually also becomes thinned, its inner 
surface growing smooth and the distribution of its vessels being 
more superficial than normal. This results, on the one hand, 
in facilitating the escape of the watery portion of tJie blood, 
and, on the other, in reducing to a minimum, the formation of 
mucus. 

Some very unusual conditions have been reported. Thus, 
Coats, Weir, and Kelynack have observed cases in which the 
contents were gelatinous in character. In Kelynack's case 
" the appendix was greatly distended, and presented two very 
distinct diverticular processes, which were directed beneath 
the folds of the mesentery of the appendix. The diverticula 
were connected with the dilated cavity of the appendix through 
well-defined circular openings." Hawkins states that there is 
a specimen in St. Thomas' Hospital Museum that shows five 
or six diverticula on the surface of the cyst. Hawkins, Bland 
Sutton, and Page report cases in which the contents consisted 
of purulent matter; but these were probably ordinary empy- 
emas of the appendix. Fenwick reports a case in which the 
appendix was distended by a " milky fluid." Guttman reports 
a case in which the dilatation was 14 cm. in length and 21 cm. 
in its greatest circumference. In the case illustrated in Plate 
XVII the contents were quite clear and were somewhat tena- 
cious. 

Not all cases, however, are due to obliteration of a portion of 
the lumen of the appendix ; sufficient obstruction may be 
produced by a very acute angulation. An instructive case of 
this sort has been reported by Treves and Swallow. A tumor 
two inches in length and one inch in diameter was made 
up of the appendix acutely bent upon itself and distended 
with mucus. The angulation was maintained by old peri- 
toneal adhesions. When this was relieved, the contents 
escaped of their own accord. 

The development of this condition of cystic dilatation of the 
appendix depends upon several factors. The obstruction of 
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the lumeti must be complete, or almost ao ; the obstruction or 
obliteratiou must have obtained at a time when the affected 
portion of tlie organ contained no pathogenic micro-organisms ; 
Ute mucous membrane of the affected portion must be intact, 
or at least capable of functionating; and the secretion by the 
mucous membrane must be more rapid than the absorption 
from the portion of the appendix involved. If the obstruction 
be not complete, the secretion is likely to be forced through 
even a narrow opening with sufficient rapidity to prevent a 
large accumulation, and, on the other hand, infection is likely 
to occur through the patulous lumen, converting a cystic dila- 
tation into an empyema. If there are already virulent bacteria 
in the affected portion of the appendix, an empyema, of course, 
rather than a cystic dilatation, will develop in the first place. 
(Plute IX.) If the mucous membrane is incapable of function- 
ating, there can be no accumulation of fluid, and the same is 
also true if absorption be more rapid than secretion. 

The condition is readily recognized as cystic dilatation of 
the appendix. The mucous membrane is usually smooth, and 
is generally in a high state of atrophy as a consequence of 
mechanical pressure. There is also marked atrophy of the 
lymphoid follicles. If the distention be but moderate, it is not 
uncommon to find the wall much thickened, as a result of 
compensatory hypertropliy of the muscular coats, and also of 
some connective- tissue hyperplasia. (Plate xvii.) Both these 
conditions, as evidences of chronic iiiHammation, as is men- 
tioned elsewhere, may have developed prior to the liydrops. 
If with the occurrence of the distention tlie wall does not in- 
crease still more in thickness, it is likely to become much 
attenuated under the influence of the progressive accumula- 
tion of the fluid. 

Microscopy. — The microscopic appearance of the extirpated 
appendix in coses of chronic appendicitis varies considerably 
in dilTerent instances. In some cases in which the clinical 
manifestations have extended over a period of some years the 
microscopic evidences of disease are very slight. In these 
cases, however, the indications of disease are self-evident from 
the macroscopic appearances, the distortions of the organ, and 
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the chronic peritoneal adhesions. Even in these cases, how- 
ever, careful microscopic examination will usually detect some 
of the catarrhal alterations already detailed in connection with 
chronic catarrhal appendicitis and some hyperplasia of the sub- 
mucous or muscular coats or of both. In addition, there will 
commonly be noticeable more or less round-cell infiltration. 
In other cases the hyperplasia of the submucous and muscular 
coats is excessive, and there is considerable round-cell infiltra- 
tion, which is usually scattered in small amounts throughout 
the various coats. If the lesions of the mucous membrane, 
already referred to, are not present, there is commonly more 
or less atrophy of this structure, and in some instances it is 
replaced by cicatricial connective tissue — the lumen, under 
such circumstances, being very narrow. In most cases of 
chronic appendicitis a hyaline degeneration of the submucous 
and muscular coats is a rather conspicuous feature. This varies 
in extent in different cases, at times being minimal, at others 
quite diffuse. If the appendix be examined while the process of 
cicatrization of an ulceration is in progress, remnants of the 
mucous membrane may still be detected. This, however, is not 
usual. On the contrary, what remains of the mucous membrane 
and submucosa is the seat of extensive round-cell infiltration, 
which is present also, to a greater or less extent, in the muscular 
coats. As a consequence of this round-cell infiltration, and of 
some hyperplasia of the submucous and muscular coats, the 
wall of the appendix is thickened and noncollapsible, and peris- 
talsis is inhibited. Conditions are favorable, therefore, for the 
approximation of the opposed granulating surfaces — the free 
edges of the lumen — and for the formation of adhesions. In 
many cases delicate strands of embryonic connective tissue 
may be seen bridging the narrow slit — remains of the lumen — 
and uniting the opposed surfaces. In the early stages of this 
process, however, these strands are so delicate that they are 
frequently torn in the manipulations necessary for the prepara- 
tion of the sections, and hence may be overlooked. Newly 
formed blood-vessels are frequent, and about these there spring 
up new granulations, which tend to cicatrization and to the 
formation of fibrous connective tissue. Obliteration of the 
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lumen at some point may now be complete. Cicatrization con- 
tinues, aud the diameter of the appendix becomes, in conse- 
quence, gradually lessened. The blood vessel walls are often 
thickened, and at times there is interstitial hyperplasia of the 
nerves, especially of those of the meso-appendix. There may 
also be some proliferation of the endothelium of the blood 



OBLITERATING APPENDICITIS. 

By obliterative or obliterating appendicitis is understood a 
variety of interstitial inflammation of the appendix attended 
by or leading to obliteration of its lumen. Of the 299 cases of 
chronic interstitial appendicitis examined, 6 were recognized 
as of this subvariety. 

Macroscopy. — Upon naked eye examination such appen- 
dices, as a rule, do not differ materially from those described 
under the heailing Chronic lQt«rstitial Appendicitis. In some 
instances, however, the region of the obliteration of the lumen 
is made evident by a marked thinning of the appendix, which 
may be reduced to one-half or less of its original size. Excep- 
tionally, it may be reduced to a mere iilament; and if but a 
portion be so afl'ected, this presents a marked contrast to the 
remaining portion, which may be normal in thickness, or even 
somewhat increased, as a consequence of hyperplasia of the 
muscular coats. Upon endeavoring to incise the organ — that 
ia, to open its lumen lengthwise — the obstruction or oblitera- 
tion of the lumen is encountered. This may bo situated any- 
where along the course of the appendix, and, depending upon 
the stage of the process, there may be friable bands of adhe- 
sions or an impervious band of dense cicatricial connective 
tissue. Indeed, the whole appendix may he converted into 
such an impervious hand of connective tissue by obliteration 
of the entire lumen. Under such circumstances, of course, 
subsequent attacks of appendicitis are rendered impossible ; 
that is, a so-called natural cure has resulted. But such an 
event ia of great rarity. Usually, the obliteration is limited to 
a portion of the organ, which may be the tip, the distal third, 
a half, or more. At times, as already indicated, the ohlitera- 
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tion may affect a portion of the appendix at a distance from 
the tip, and tlie latter, if its raucous membrane be preserved 
and functional, may auhsequently become tlie seat of cystic 
dilatation. Appendices the seat of obliteration of the lumen 
are commonly embedded in a dense mass of fibrous adhesions, 
which, by contracting, tend to hasten the process of oblitera- 
tion. Even if complete obliteration occurs, these adhesions, 
which remain, sometimes give rise to disastrous intestinal and 
other complications. 

Senn, who has directed particular attention to the obliterat- 
ing variety of appendicitis, speaks of varying degrees of con- 
traction of the lumen of the appendix that he has encountered, 
and that differ in extent from slight stenosis to complete 
obliteration; and these cases be includes in his category of 
obliterative or obliterating appendicitis. It seems to me, how- 
ever, that this is an incorrect interpretation of the pathologic 
conditions, and that it is much wiser to limit the designation 
obliterative appendicitis to those cases iu which an actual 
obliteration of the lumen occurs, and to exclude those cases 
developing merely a constriction — a stenosis of the lumen. 
These are essentially ditt'erent pathologically. In the latler 
the lumen is preserved, though it tends to become progress- 
ively smaller, and is always leas than normal ; it may be lined 
in part by epithelium, or in great part by cicatricial connective 
tissue, hut there is still some opening through the stricture, 
just as there is through a stricture of the urethra, which is 
hardly spoken of as an obliterative urethritis. In the case of 
true obliterative appendicitis, however, the opposed surfaces of 
the luraen have become firmly united to each other, and the 
obliterating band is absolutely impervious. Were the desig- 
nation obliterative appendicitis employed iu all cases in which 
the constriction of the lumen becomes marked, many of the 
cases that I have included in the category of simple chronic 
interstitial appendicitis would necessarily be classed as obliter- 
ative, — a classification impossible of justification. 

Microscopy. — The microscopic appearances of the appen- 
dices in cases of obliterative appendicitis do not differ from 
those described in connection with chronic interstitial fippfu- 
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dicitis; they are merely more extensive. In extreme c 
microscopic examination may reveal nothing but dense cica- 
tricial connective tissue and a few muscle fibers, especially in 
the impervious bands mentionei^l. 



There are several particular forms of chronic disease of the 
appendix tiiatmay be attended by ulceration and that demand 
special consideration. Of these, the most important are tuber- 
culosis and actinomycosis. 

Tuberculosis of the appendix (Plate xviii)may be primary 
or secondary, miliary or caseous. Primary tuberculosis of llie 
appendix must be accounted among the greatest of rarities, 
and il may be doubted whether any well-authenticated case of 
primary tuberculosis of the appendix has yet been' recorded. 
Even in the event of detecting tuberculosis of the appendix 
alone, particularly at operation, it is hardly possible to assert 
with certainty tliat tuberculosis does not exist elsewhere in the 
body ; that the condition is primary in the appendix. Of the 
occurrence of tuberculosis of the appendix in association with, 
or secondary to, tuberculous lesions elsewhere in the body a 
great number of instances have been observed. There are, 
however, no reliable statistics of sufficient magnitude upon 
whicli to base an opinion as to the frequency of their occur- 
rence. Fenwick and Dodwell, who reported the records of the 
necropsies performed upon 2000 subjects dead of tuberculosis 
in the Brompton Hospital for Consumption, found that tiie in- 
testine was the seat of ulceration in 500 (56.6 per cent.) out of 
883 cases. In 85 per cent, of these cases the ileo-cecal region 
was involved ; in 9.6 per cent, it was the only portion of the 
intestine that showed evidence of disease. From this region 
the frequency of implication diminished in both directions. 
Thus, the jejunum was involved in 28 per cent, of the cases ; the 
duodenum, in 3.4 percent.; the ascending colon in 51 .4 per cent.; 
the transverse colon, in 30.6 per cent. ; the descending colon, in 
21 per cent.; the sigmoid flexure, in 13.5 per cent.; and the 
rectum, in 14.1 per cent. It was quite exceptional to find the 
appendix uninvolved when there was disease of the ileo-cecal 
region ; in 17 of the cases the appendix was the only portion of 
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the intestinal tract that presented ulceration. Whether or not 
this ulceration was tuberculous was not definitely determined. 

Upon macroscopic examination tuberculosis of the appendix 
is likely to elude observation in many cases. The lesions may 
not differ materially from those of simple catarrhal inflamma- 
tion or ulceration of the appendix. On the other hand, the 
entire mucous membrane may have become converted into a 
discolored caseous mass, with more or less extensive ulceration. 
At times the nature of the affection may be recognized by the 
detection of minute grayish tubercles in the floor of the ulcer, 
or similar tubercles may reveal themselves beneath the peri- 
toneal coat of the organ. If there be extensive tuberculous 
disease elsewhere in the body, of course, the tuberculous char- 
acter of the lesions of the appendix is more likely to be recog- 
nized. If the disease be of the miliary variety, it should not 
escape detection ; it is usually associated with similar disease 
of other intra-abdominal organs or tissues, particularly the 
peritoneum. Tuberculosis of the appendix does not manifest 
any very marked tendency to perforation, though such even- 
tuality may occur. In almost all cases there is associated a 
more or less circumscribed tuberculosis of the peritoneum. 
The lesions are eminently chronic, and tend to the formation 
of fistulas. 

Upon microscopic examination the well-known lesions of 
tuberculosis are detected. There are more or less extensive 
formation of epithelioid cells, giant cells, and round-cell infiltra- 
tion, with a varying amount of caseation and partial or com- 
plete degeneration of the cellular exudate. The lesions are 
prone to involve the lymphoid follicles and to spread along the 
submucous coat, possibly involving other tissues ; but histo- 
logically they do not differ from similar lesions in other por- 
tions of the body. With appropriate staining procedures 
tubercle bacilli may be detected. 

The appendix illustrated in Plate xviii is an instructive case 
of tuberculosis of the appendix in which the lesions of the 
appendix probably antedated those of the general peritoneum. 

Actinomycosis of the appendix is a rare condition due to 
the pathogenetic activity of the streptothrix actinomyces, or 



TiTBERCULAR APPENDICITIS. — The patient, aged fourteen years, waa ad- 
mitted to the German Hospital on February 15, 1896, and the following his- 
tory was elicited : During the past ten months he had had six typical attacks 
of appepdicitis, but on each occasion operation had been declined. On the 
day prior to admission he complained of pain in the right side, which had 
grown rapidly worse until the entire abdomen had become involved. When 
examined, his temperature was 104}^ F., his pulse-rate was 116, and his ab- 
domen was enormously distended, tympanitic, and tender, particularly in the 
region of the appendix. The tenderness, however, was less marked than the 
amount of distention would lead one to expect Rigidity was present only as 
part of the general distention, and was distributed equally. On the day after 
admission his temperature fell to 101^ F., but rose again in the evening to 
104° F. An area of dullness was found over the left lung posteriorly, but no 
tubercle bacilli were detected in his sputum. There was no record of tuber- 
culosis in his family. 

A diagnosis was made of tubercular appendicitis with subsequent involve- 
ment of the general peritoneum. Operation was advised and was agreed to. 

Upon section of the peritoneum a small quantity of dark, odorless fluid 
escaped. The cecum and appendix were adherent by means of fibrinous exu- 
date. The appendix, meso-appendix, and cecum revealed numerous miliary 
tubercles, which were also distributed thnmghout the general peritoneum. 
The cavity was irrigated, glass drainage was introduced, and the wound was 
closed. Tlie patient died two mouths later. 
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T^e whits spots represaqt n^iliary tubercles. 
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ray fungus. Actinomyces in man is itself a rather rare condi- 
tion, and up to 1899 Ruhrah was able to collect from the litera- 
ture but 70 cases reported in this country. Of these, the 
appendix was affected in 5. Hinglais, who has studied the 
appendico-cecal form, found it in 60 out of 100 cases of the 
abdominal form. Grill, in reporting four personal observations 
of the abdominal form of the disease, was able to find 107 other 
cases in the literature. In 40 of the latter the portal of entry 
of the actinomyces was definitely made out, and was as follows : 
The appendico-cecal region in 19 ; the colon in 8 ; the rectum 
in 7; and other portions of the intestinal tract (jejunum, duo- 
denum, etc.) in 6. In 26 of the cases the process was peri- 
typhlitic and para-typhlitic, but no portal of entry could be 
definitely located ; in 7, the process was peri-rectal ; and in 
36, the portal of entry was entirely, indeterminate. Of Grill's 
4 cases, one was probably an instance of gastric infection ; the 
other three were peri-cecal or peri-append icular. From the 
statistics of Sonnenburg and Grill it appears that up to the 
present time there have been reported 26 cases in which 
actinomycosis of the appendix was definitely made out. These 
are as follows: Barth (4), Bostrom, Braun (2), von Bergmann 
(2), Illich, Israel (2), Langhans (2), Lanz (2), Liihrs, Korte, 
Ponfick, Ransom, Regnier, Roux, Samter, Schreyer, Uzkow, 
and Vassilliew. To these may be added the cases reported by 
Ullman, Kern, Guder, Ekehorn, and Gangolphe and Duplant; 
the three cases reported by Czerny and Haeddeus ; and the five 
cases collected by Ruhriih, — those of Lange (2), Latimer and 
Welch, Murphy, and Lee, — making a total of 39 cases. In one 
of Lanz's cases the actinomyces was detected in the stools of 
the patient. 

Actinomycosis of the appendix may be the result of direct 
infection — through the intestinal tract; of indirect infection, 
or extension from the thoracic cavity — through the diaphragm, 
behind the peritoneum, or through the abdominal muscles; or 
it may be the consequence of metastasis. According to Hin- 
glais, the affection maybe divided into four stages: (1) The 
period of visceral symptoms, which may last from a few days 
to several months; (2) the period of tumor, which varies much 
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in duration, and during wliich frequent remissions may oc- 
cur; (3) the period of fistula, during which the disease may 
extend to other tissues, sucli as the lumbar region, the psoas 
muscle, the hip-joint, the space of Rotzius, etc., and during 
which extensive abscess formation, with fistula, which are 
likely to be multiple, may develop ; (4} the period of reparation, 
during which the affection may heal spontaneously or as a 
consequence of surgical procedures. On the other hand, the 
disease may persist indefinitely and may finally terminate 
fatally. 

It is agreed by Bostrtim, Johne, Ransom, Cr,erny and 
Haeddeus, etc., that it is most likely that the affection in these 
cases is primary iu the appendix; that the fungus is carried 
to the appendix by some grain or fragment of corn or barley ; 
and that this lodges in the appendix, wherein the actinomyces 
proliferates, Czerny and Haeddeus, from a careful study of 
their cases, conclude that tliere first occurs an infection of the 
appendicular mucous membrane, which becomes necrotic and 
gives rise to the formation of an ulcer. This permits of ready 
access of the actinomyces to the submucosa, wherein it further 
proliferates, and, meeting with slight resistance, extends in 
various directions. In one of their cases the mucous 
membrane did not appear ulcerated, aud this fact is explained 
by supposing Ihat, after the formation of the ulceration and the 
infection of the submucosa, reparation of the mucosa occurred, 
and that the necrotic raucous membrane was replaced by cicat- 
ricial conneclive tissues. These suppositions are confirmed by 
the absence of Lieberkuhn's glands in the mucous membrane. 
Infection having occurred, suppuration, with the formation of 
fistulas, may supervene, or there may result the development 
of thick, indurative connective tissue. This differs from 
ordinary cicatricial connective tissue in that it contains small 
foci of pus, which may be absorbed if the fungus be absent. 
If the fungus be present, on the other hand, there may ensue 
further extension of the disease. In the peri-appendieular pus 
the characteristic grayish nodules may be detected. Upon 
microscopic examination these are found to be composed in 
whole or in part of the streptothrix actinomyces. 
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It has been pointed out by Earth, Partsch, and other 
observers tliat in those cases in which there occurs symbiosis, 
with the ordinary pyogenic cocci, the actinomycotic nature of 
the affection is likely to be nonapparent. It is only later, when, 
as a consequence of extension or metastasis, tJie disease de- 
velops in another portion of the body, that the true nature of 
the original infection is recognized. Probably because of this, 
and because some unsuspected cases have been cured at the 
primary seat of the disease, actinomycosis of the appendix 
seems more rare than it really is. 



Other important pathologic conditions of the vermiform 
appendix are tumor formations. 

Tumors of the appendix may be primary or secondary, 
benign or malignant, but they are very uncommon. In some 
search of the literature the author has been enabled to find but 
a single reference to benign tumors, and but few to malignant 
tumors of this organ. Lafforgue, in 1893, was able to find 
references to but seventeen tumors of the appendix. Among 
these there were one lipoma, one myoma, two lymphadenomas, 
two hydatid cysts, nine carcinomas, and two malignant tumors 
the nature of which was poorly defined. The two instances 
of hydatid cyst, or echinococeus, of the appendix are referred 
to on page 151. 

Personally, the author baa encountered two cases of fibro- 
myoma of the appendix. One was from a patient the subject 
also of fibromyomas of the uterus, and both organs were re- 
moved at the same operation. The appendix presented two 
fibroid growths, each of which were spheroid in shape and 
about five millimeters in diameter. One was situated at the 
mid-point of the appendix, opposite the attachment of the 
mesentery; the other toward the tip of the organ, within the 
mesenteric attachment. They projected somewhat from the 
surface of the appendix, and each was well circumscribed, sur- 
rounded by a rather dense capsule, and was firm to the touch. 
On section they were whitish and glistening, and revealed a 
fibrillar structure. One was much harder than the other — 
being of almost stony hardness — and cut with a grating sensa- 



96 APPENDICITIS. 

tion. The wall of the appendix elsewhere was much tliick- 
©ned; the lumen much constricted. The mucous membrane 
appeared smooth and atrophic. On microscopic examination 
there were detected the lesions of moderate iiitersliiial appen- 
dicitis (as already detailed), with considerable Uiickening of 
the walls of the blood vessels. The tumors consisted of bundles 
of dense fibrous connective tissue that coursed in various direc- 
tions and intertwined among themselves, and interspersed 
between which there was a small amount of unstriped muscle 
fibers. The connective tissue contained relatively few nuclei 
and an abundance of intercellular substance. The blood 
supply was moderately good, but the walls of the blood vessels 
were thickened. The growth opposite the attachment of the 
mesentery contained a considerable amount of calcareous infil- 
tration.* The second specimen was much like the first. There 
was, however, but a single nodule, which contained no cal- 
careous infiltration. In other respects the resemblance was 
marked. 

Although reports have been made of instances of carcinoma, 
sarcoma, and endothelioma of the appendix, malignant tumors 
of this organ must be accounted rare. An idea of the relative 
frei^uency of these new growths may be gleaned from a number 
of statistics that are now available. Madyl has re]x>rted the 
statistics of the Pathologic Institute of the Vienna General 
Hospital for the twelve years from 1870 to 1881, during which 
time 20,480 necropsies were performed. Among these there 
were 1460 cases of carcinoma, of which 100 affected the intes- 
tinal tract — its various portions as follows: Duodenum 2, 
jejunum 0, ileum 4, vermiform appendix 1, cecum 9, ascending 
colon 6, colon in general 17, sigmoid flexure 13, and rectum 48. 
To these Nothnagel has added the statistics of the same 
Institute for the twelve years from 1882 to 1893, during which 
time 20,3ii8 necropsies were perfonned. Among these there 
were 21*25 cases of carcinoma, of which 243 affected the intes- 
tinal tract — its various portions as follows: Duodenum 5, 



•ThU case has been reported by Dr. Deaver in the " Transuctiopi of the 
.Vcadem; of Surgery of Pbilndelphia," tqI. i, 1899, p. 'it. 
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jejuDum 0, ileum (>, venniform appendix 1, cecum 14, colon in 
general 63, sigmoid flexure 40, and rectum 114. Thus, during 
twenty-four years, among 41,833 necropsies — 3585 cases of 
carcinoma in general. 343 cases of intestinal carcinoma — the 
vermiforra appendix was found the seat of the new growth in 
but two cases. Leichtenstern's statistics, based upon clinical 
and necropsy materia), comprise 770 cases of intestinal carci- 
noma, as follows : GIU cases of carcinoma of the rectum, 42 of 
the sigmoid flexure, 11 of the descending colon, 30 of the 
transverse colon and the splenic and hepatic flexures, 6 of the 
ascending colon, 20 of the cecum, 3 of the appendix, 9 of the 
iieo-cecal valve, 13 of the lower portion of the ileum, 3 of the 
upper portion of the ileum, and 17 of the jejunum and duode- 
num. Bryant has collected a series of 110 cases of carcinoma 
of the intestine, in which the regions atfected were as follows : 
The small intestine in 6 cases, the cecum and the ileo-cecal 
valve in 7, the transverse colon and the hepatic and splenic 
flexures in 19, the sigmoid flexure and the rectum in 78. 
Miiller, among 5621 necropsies performed in the Patliologic 
Institute of Bern from 188(3 to 1891, found 521 cases of carci- 
noma of the various bodily organs. Of these the rectum was 
the seat of the new growth in 19 cases, the large intestine in 
13, the small intestine in 9 (the duodenum in and other 
portions of the small intestine in 3). Ewald's statistics, a 
compilation of those of Maydl, Leiehtenstern, Bryant, Miiller, 
and others, are as follows : 874 cases of carcinoma of the rectum, 
148 of tiie large intestine, 64 of the cecum and appendix, 26 of 
the ileum, 17 of the jejunum, and II) of the duodenum. If to 
these we add the statistics of Nothnagel, we ascertain that of 
1391 cases of carcinoma of the intestine, the rectum was the 
seat of the new growth in 988 cases, the large intestine in 251, 
the cecum and the appendix in 79, the ileum in 32, the 
jejunum in 17, and the duodenum in 24. Of the 79 cases in 
which the cecum and appendix were involved, it is impos- 
sible to ascertain from the reported statistics the number in 
which the appendix alone was implicated or the number in 
which it was primarily the seat of the neoplasm. The number, 
however, is cerlainlv small. There seems to be clear evidence 
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that the tumor formation was limited to the apjiendix in but five 
cases — one of Maydl's, one of Nothuagel's, and three of the com- 
pilation of Leichtenstern. To these may be added a sixtli case, 
reported by Zemann, wht found one instance of carcinoma of 
the appendix among 105 cases of carcinoma of the intestine in 
general. In addition to these, the author has been able to find 
references to but twelve other cases — those of Merling, Rokit- 
ansky (four), Prus, Beger, Draper, Stimson, Mosse and Dauuic, 
Wright, and Cullen. Monks also has reported a case of carci- 
noma of the appendix and cecum ; but which structure was 
primarily the seat of the disease does not api)ear from the 
report. As already noted, Lafforgue, in 1893, was able to 
collect from the literature the reports of but nine coses of 
carcinoma of the appendix. One of these, Bierlioff's, is 
admitte<ily an instance of secondary involvement of the 
appendix, and another, that of Kolaczek, implicated also the 
cecum. While from these statistics the rarity of carcinoma of 
the appendix is very manifest, I am inclined to think it 
is not so rare as it may appear. I have doubtless over- 
looked the reports of some cases, other cases have not been 
reported, and in many cases in which both the cecum and the 
appendix were involved the new growth was doubtless primary 
in the appendix. In addition to the previously mentioned 
cases, it is worthy of note that Glazebrook has reported a case 
of endothelial sarcoma of the appendix, and Kunthack and 
Lockwood a case of psammoma of the appendix and ovary. 

Personally, in an examination of 706 appendices removed by 
operation by Dr. Deaver at the German Hospital during 1897, 
1898, and 1899, 1 have encountered three cases of carcinoma, 
and one case of endothelioma, of the appendix. No new 
growths were found in any of the appendices removed at 
necropsy. 

Case I. — Giremoma •>/ the Appendix. 

The clinical hiiitory of the case, UDfurtuoat^ly, can not be fouDiJ. The fol- 
lowiog are the notes of the iniieroscopic exHuiiiuttioD of the appenilii (No. 21, 
1898), which wax removed by oper&lioo, Fcbniai; 19, 1898 : The appendix 
weighs 8 gm. ; its length is 1 1 cm. \ its eit«rior diameter at iLs proximaJ end, 
8 mm. This dlamcler is maintAiued for about 3 cm. of its length, when it 
iocreaaes to 1.2 cm., und contiiiueoof tbiij diameter throughuut the remainder 



PATHOLOGY. 99 

of its length. The organ ia irregnkriy distorted, and tlie wall of its pnixlmal 
two-thirds is of greeoieh hue and ie softened and necrotic. The wall of the 
distal third b thickened and congested. The lumen of the organ nieasareR 
4 mm. at the proximal end, and gradually decreases to measure 1 mm. toward 
the tip. The mucotis membrune is much oungested aud ulcerated toward the 
proximal extremity. Toward the tip the infiammatory phenomena are less 
marked. The lumen contains a small amount of mncopurulent material. 

Cultures revealed the bacterium coli oommune in pure culture. 

On microscopic examination the lesions of a high-grade ulcerative appendic- 
itis (as detailed elsewhere) are observed. The meso-appendix is also the seat 
of marked inflammatory alterations. In addition, just distill to the necrotic 
portion of the appendix there is an area of tumor formation, which is about 
fi mm. in diameter. It involves the mucosa and the submucosa — the muscular 
coats being unimplicated except for atrophy the consequence of the pressure 
by the neoplasm against the unyielding serous coat of the organ. There 'm 
some slight indication of persisting mucous membrane, which consists of the 
ordinary reticulum oF the mucosa, the seat oF extensive round. cell infiltration, 
and a few glands of Lieberkiihn, which are hyperplastic and cystic There is 
110 surface epithelium lining the lumen of the appendix. The tumor forma- 
tion conwsts of a connective-tissue stroma, which forms alveoli, within which 
the tumor cells are detected. These cells are arranged in nests, which vary 
much in eiie and general configuration. For the most part they are large 
and ovoid. Some of them are really very large and roundish ; others are 
elongated and narrow. They consist almost exclusively oF solid masses of 
cells. The individual cells are polyhedral in shape,— the result of mutual 
compression, — and they are distinctly epithelial in appearance. Tliey have 
relatively large nuclei, which are clear and vesicular and stain well. The 
stroma, which is relatively inconspicuous as compared with the masses of 
tumor cells, conHials of narrow bands of fibrous connective tissue, with a 
moderate number of elongated cells with rod-shaped nuclei. It is probably 
the altered submucosa. Tliere is also a small amount of round-cell infiltration. 
The blood supply is not especially conspicuous. 

Case Il.—EiiilothelionM of the Appendix. 

The patient, E. S., a married woman, aged twenty-four years, was ad- 
mitted to the German Hospital, March 24, 1S9S. Her father and mother 
had died of pulmonai; tuberculosis, and one brother and one sister in infancy 
of causes not ascertainable. The patient had had measles, scarlet fever, and 
typhoid fever, the last-named at the age of nineteen years. Menstruation 
had been established during her ninth year, and had been regular since her 
tenth year. The flow was usually free, lasted about three days, and was ac- 
companied by backache, headache, and nausea. There was also some leukor- 
rhea. About a year prior to admission to the hospital she had had a severe 
attack of abdominal pain, which came on suddenly and was accompanied by 
vomiting. The pain is thought to have been diffuse, but nothing additional 
is remembered of the attack. Sinoc then there h&ve been three other attacks 
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— the lafit one three weeks prior to the (liit« of admission. It began with 
general abdominal pun and vomiting. The pain soon became localised in the 
right iliac fuHSa, lu which region there persisted cunstant pain and teudemess. 
The appetite was poor and the bowels were constipated. During the latter 
part of February, 1898, she had been operated upon in the German Hospital 
!ar_fi*tida I'n ano. 

Examination of the heart and lungs revealed normal conditions. On pal- 
pation of the abdomen, the appendix was easily outlined, and was found to 
point north. Vaginal examination yielded negative results. 

At oficratiou, perfbnued March 2<i, 1898, the appendix was found free, and 
was excised from the cecum. Silk sutures were employed to close the opening 
in the cecum and «lkworm-gut to close the abdominal wound, which was cov- 
ered with an aseptic silver-foil dressing. The sutures were removed April 
3d, and the patient made an uneventful recovery. 

The following are the notes of the macroscopic examination of the excised 
appendix (No. 47, I89S): Tlie organ is 9 cm. in length, and its diameter 
varies from T mm. at its proximal end to 5 mm. at its tip. Extenially, it is of 
u bluish-red color, IL" wall appeara of normal thickness. The lurui-n meas- 
ures 2 mm, in diameter throughout ita length. The mucuus membrane is 
thickened and congested. There is no meso-appendix aocomjmnying the 

On microscopia examination there are detected the leMons of chronic 
catarrhal and inlersiitial appendicitis (as namttwl elsewhere). They are, how- 
ever, of minor grade. There is some thickening of the walls of the blood 
vessels, tn addition, toward the base of the appendix there is a small area 
in whioh there is an infiltration of the wall of the organ with cells that vary 
much iu general arrangement. In places, infiltrating between fasciculi of 
fibrous connective tissue or between bundles of muscle fibers, there are narrow 
Dolumna of cells. These are frequently not more than one or two cells in 
thickness and may be ten or twenty oells in length. They are often pointed 
at their extremities, though in some sections they appear roundeil, and they 
present a seemingly intimate connection with the surrounding couueetive-tissne 
stroma. Other collections of similar cells are much thicker and shorter, and 
are roundish, ovoid, or irregular in outline. Some collections, relatively, are 
of massive siie and irregular contour. In other regions there is a disUnct 
plexiform arrangement — an anastomosing network of these cells. The indi- 
vidual columns of these latter cells are nsoallj very narrow except at their 
points of crossing or anaslumosing. Not only do the narrow columns of 
cells exhibit an apparently intimate association with the surrounding connec- 
tive-tissue stroma, but such association is general throughout the growth ; 
that is, the^hsrp demarcation between the nests of tumor cells and the Btronta 
that obtains in a carcinoma, the clear spaces that surround the nests of epi- 
thelial cells in the latter, are generally absent In some portions of the 
growth there is a clear space about a collection of tumor cells, but this is 
usually within the nests of cells ; that is, some cells — a single layer generally — 
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preserve m Httachinent with the suiroundiiig stroma despite the detachment 
or retmction of other cells of the same gnrnp. The individuaJ celU &re poly- 
hedral or irregular in shape ; uthei^, particularly those toward the pointed 
extremities of uarrov columns of cells, are quite flattened. Their nuclei are 
of moderate size, and stain well and diffusely. The stroma supporting the 
tumor cells consists in part of fibrous conneetive tissue, iu part of unstriped 
muscle fibers—the normal tissues of the appendix. The fibrous connective 
tissue presents in places relatively few cells and a large amount of intercellular 
substance, in part homogeneous and evidently the seat of hyaline degeneratiou. 
Even within the large oolleetions of tumor cells a small amount of stroma can 
be recognized. This consists of fine trabeculie, which serve to divide these 
large collections into smaller ones. 

Case HL—Carcntotini of the Appendix. 

The patient, a man, J. M., aged nineteen years, was admitted to the 

German Hospital on March 1 1, 1899. His father, mother, four brothers, and 
five sisters were living and well. One hrothcr and one sister had died in in- 
fancy of uauaes Dot oscertiiinable. He had always been well until eight days 
prior to admission, when he was suddenly seined with cramp-like abdominal 
pain. Upon the third day he vomited a small quantity of frothy mucus, and 
on this day also the pain become localized in the right iliac fossa. His bowels 
had been moved several times ns a. result of the administrntion of laxatives. 
On ailmission. the pain persisted, but was relieved by flexing the right thigh. 
There were some abdominal distention and tenderness in the ri^'bt iliac fossa, 
marked rigidity of the right rectus muscle, an area of dullness, and, on palpa- 
Uon, a mass about three inches in diameter in the right iliac fossa. Appetite 
was pour, but there was no headache. His temperature on admission was 
102° F. ; the following day it rose to 103.2° F. 

At operation, performed March 12, 1899, the bead of the colon and tlie 
appendix were found surrounded by a small encapsulated colleeCion of pus. 
This was evacuated and the appendix was removed. Gauze and rubber tubing 
were employed for drainage. The patient made a good recovery. 

The following are the notes of the macroscopic examination oF the excised 
appendix (No. 2S0, 1899}: The organ is 5 cm. in length and about 1 em. in 
thickness throughout its extent. It is much congested and inflamed, and is 
covered with adiscolored flbri no-purulent exudate. This, when removed, shows 
the organ much distorted. 

Cultures revealed the bacterium ooli commune in pure culture. 

Upon microscopic examination there are detected the lesions of ulcerative 
appendicitis (as narrated elsewhere). In addition, toward the base of the ap- 
pendix there b a small new growth (Plate xix), which in cross-section occupies 
hardly three-fourths of the microscopic field of a AA Zeiss objective and a 
No. 2 eye-piece. It is situated entirely within the submucosa — the super- 
jacent mucous membrane beiug intact except for compression of its lowermost 
portion. The new growth consists of celb, which, infiltrating the submucosa, 
are arranged in solid masses or nests of varying size and conformation. They 



Primary Carcinoma of the Appendix. — The sectiun shows a portion 
of a small carcinoma limited to the submucosa. It consists of epithelial cells 
arranged in irregolar nests that infiltrate the submucosa without definite 
arrangement The nests vary much in size and configuration. Hematoxylin- 
eosin preparation. X 250. 
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are mostly very email ; a few, however, are relatively lurge. Some are roundish 
ia outline, others are very irref^ar. The individunl cells are epithelial in ap- 
pearance : they are of moderate size, and their noclei ore vesicular nod stain 
nelL The supporting stroma conaists of the altered submueoaa, which shows hat 
a very slight amount of inflammatory reaction. In certain sections there is a 
slight amount of iofillration of the muscular coals with small uumbers of the 
tumor cella. 

Case IV. — Carcinoma of the AppaiJu:. 

The patient, a man, T, R., a^ed sixty-three years, was admitted to the 
German Hospital, on August 1 1, 1899. His father and mother had died of 
4 unknown to him. Nothing was known of his brothers and sisters. 
With the exception of the ordinary diseases of childhood, and "colds " duriog 
! had eqjoyed good health until recently, when he commenced 
Diplain of attacks of abdomiuHJ p^n, which were more severe in the right 
iliac region, and were accompanied hy constipation. When the attack was 
;, there were alao nausea and vomiting. Lately the attacks had become 
e frequent than formerly, but they were always relieved by free purgation. 
When admitted to the hospital, the symptoms already narrated were com- 
pluned of, and examination revealed tenderness over the region of the ap- 
pendix. His temperature wa« normal ; his pulse-rate, 11 G a minute. 

At operation, performed August ITth, the appendix was found intimately 
adherent to the surruundinfi stmcturex. The adhesions were loosened and the 
appendix was excised from the cecum and the opening in the latter sutured. 
The appendix and intestines were studded with numenius miliary whitish or 
grayiah-white nodules that suggested miliary tubercles. There was also en- 
largement of the retroperitoneal glands. The day following the operation the 
patient's temperature was 101' F., and the succeeding day it reached 102.4° 
F, The patient did well, however, and the temperature gradually subnided, 
to reach 99° F. on the evening of the sixth day. The following day the 
Btitohes were removed. The wound seemed healthy and there had evidently 
been union throughout \ the abdomen was flat. The pulse, however, had re- 
mained rapid, and the patient had developed a cough. On the evening of the 
day on which the stitches were removed it was noticed that the dressings were 
soiled with blood. On removing these, the wound was found gaping widely 
and the intestines were presenting. There seemed to have resulted no union 
whatever, either of the peritoneum or of the Btructures of the abdominal wail. 
Tike patient was cthenxed and the incision was resutured. He whs, however, 
much shocked; his pulse was weak and 170 a minute, and he died seven 
huura after the operation. No necropsy was permitted. 

The following are the notes of the macroscopic examination of the excised 
appendix (No. 381, 1899): The organ is 2 cm. in length and varies in external 
diameter from 1 cm. to 2 cm, , haviug a constriction about the center. It is firm 
to the touch and appears moderately congested. Scattered over the surface 
there are a number of small, miUury, grayish-white nodules, which suggest 
tuliereles. 
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Microscopic examinationB of aectione from three regions of the orgsn reVMl 
the Dorma] appearances in none. In those from the center and the proziuial end 
there is a lumen in the center of the seetion, but nowhere any indication of 
muoooB nieiabrane or lymplioid follicles. The sections from near the tip re- 
Teal DO lumen. With difGiiulty. here nod there some submucosa can be 
recognized, and also some more or less distorted and altered mnscukris. 
Throughout the entire wall of the ajipendii, but especially in what may be 
taken for the submuousa, there are nests of cells that vary much in siie and 
configuration. In the submucosa the arrangement is most irregular, and they 
course in various directions. In the muncular coate they run especially be- 
tween and in the direction of the bundles of muscle fibers. For the most 
part these nests are elongated and narrow. Many, however, are very irregular 
in shape, and some are very large. Many of them appear as hollow 
cylinders, lieing composed of a single layer of cells surrounding a clear lumeu. 
Id some areas theie is a double or a triple layer of cells ; in others, there are 
solid nests of cells. The individual cells are distinctly epithelial in appenrance ; 
they are low cylindric or cubttid in shape — in the solid nesB they are poly- 
hedraj. They have relatively large, clear, vesicular nuclei that stain well 
In the stroma — which consists, as already intimated, of the altered submucosa 
and the muscularis — then! is a moderate amount of round-cell infiltmtion- 
The meso-Bppendii is also the seat of carranomatoua infiltration. 

Especial interest attaches to tlieae four eases because iu all 
the clinical symptoms were tliose of appendicitis, for the relief 
of which the operations were undertaken. In three — Cases I, 
II, and III — in addition to the new growth, inflammatory 
alterations were found. In these three cases also the tumor 
formation was douhtless primary in the appendix ; in Case IV 
the involvement of the appendix was possibly secondary to a 
carcinoma elsewhere in the body. The entire absence of 
mucous membrane in tlie appendix, however, and the appear- 
ances of the carcinomatous cell formations, suggest that tlic 
new growth may have arisen in the api)cndix and may have 
subsequently implicated other structures. It is also worthy of 
note that in Cases I, II, and III the tumors were of microscopic 
size, and were not detected by the ordinary macroscopic exami- 
nation. The youth of two of the patients, who were aged 
respectively twenty-four years and nineteen years, is also of 
interest. 
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THE PERITONITIS AND ITS CONSEQUENCES. 
Although the dissociation of the lesions of the appendix 

from those of its serous covering (peri -appendicitis) and the 
I>eritoneum in general is at most an artificial one, tliere are 
several reasons, not alone of convenience, that render profitable 
the discussion of both separately. In the first place, similar 
lesions of the appendix, in different cases, may give rise to 
most diverse peritoneal lesions; that is, there is no constant 
relationship between the lesions of the appendix and those of 
the peritoneum. There can be no question that in certain 
cases of appendicitis the peritoneum presents no deviations 
whatever from the normal. These cases, however, are of 
comparative rarity, and are almost exclusively instances of 
catarrhal inflammation. But not all cases of catarrhal appen- 
dicitis are unaccompanied by inflammation of the peritoneum. 
Again, there are still rarer cases of fulminating appendicitis 
with rapid gangrene, in which the diseased organ may be 
excised by the surgeon, or the patient may die before there 
has been time for the development of peritonitis. Further, 
instances of chronic interstitial appendicitis with ulceration, 
unattended by evidences of implication of the peritoneum, 
have been recorded by several observers, among them Schede 
and Sonnenburg. But these are unusual cases. Elxcepting the 
previously mentioned instances, ai! cases of appendicitis are 
complicated by peritonitis, and it is for this reason that the 
designation ap|jendicular peritonitis is most appropriate. It is 
because of the peritonitis to which it gives rise that appendic- 
itis acquires the iinportance that attaches to it. 

The reasons for the implication of the peritoneum in appen- 
dicitis are not difficult to find. The peritoneal covering of the 
appendix is, in reality, a portion of the organ itself, and it is 
readily conceivable that an inffammatioQ that affects one or 
more coats of a tube such as the appendix should, under favor- 
able circumstances, affect all. That certain cases of catarrhal 
appendicitis are unattended by peritonitis is equally plausible. 
In these v-ases the operations of the noxious agents provocative 
of the catarrhal inflammation are confined lo the mucous 
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membrane, either because of their nttenuatinn or of the r 
tance offered by the other tissues to their further progress. On 
the other hand, the factors for the ready dissemination of the 
inflammatory irritants are found in the virulence of the bac- 
teria and tlieir toxins and in the anatomic construction of 
the appendix. The liberal lymphatic supply, and to a less ex- 
tent the blood supply, must be held answerable for the convey- 
ance of the irritants from one coat to the others. 

The detection of bacteria in association with all varieties of 
^leritonitis naturally led to the inference that there was some 
causal relationship between the former and the development 
of the latter. The demonstration experimentally that jieriton- 
itis follows the introduction into the peritoneal cavity of cer- 
tain bacteria confirmed this view. The matter, however, is not 
so simple as at first sight apfiears. 

In marked contrast to the opinions entertained some years 
ago, it has now been repeatedly demonstrated, both experi- 
mentally and otherwise, that the peritoneum is possessed of 
considerable powers of resistance to the action of all deleterious 
influences. These (Kiwers of resistance are comprised essen- 
tially in the following: (1) The bactericidal action of the per- 
itoneal serum ; (2) the great resorptive power of the perito- 
neum ; (3) the marked tendency exhibited by the peritoneum 
to unite, to form adhesions, and cause circumscription — encap- 
sulation of infectious foci. The first, the bactericidal action of 
the serum of the peritoneum, is probably of little importance, 
though it seems that it should not be entirely ignored. The 
second, the great resorptive power of the peritoneum, is of con- 
siderable importance. Bacteria that gain access to the peri- 
toneal cavity may be destroyed in situ by the bactericidal 
activity of the peritoneal serum, which, as stated, is not con 
spicuous, or they may be robbed in great part of their patho- 
genetic powers by their rapid resorption by the peritoneum, 
This, it seems, is of considerable moment, and there is good 
reason for belief, that such is the rapidity with which bacteria are 
often absorbed by the peritoneum, that they are removed from 
the peritoneal cavity before they have had time to exert suffi- 
cient deleterious activity to engender inflammatory reaction. 
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Having been absorbed, they are finally destroyed by phago- 
cytes in the lymph cliannels, blood vessels, etc. Frequently, 
however, neither of these factors suffices, and, in an effort to 
resist general infection, the peritoneum exerts itself to the 
utmost by uniting, forming adhesions, and leading to encapsula- 
tion of infectious foci. The exact nature of this process is still 
imperfectly understood ; but the fact is well established that, 
as bacteria in cultures may die as the result of the action of the 
toxin they themselves produce, so in such encapsulated foci the 
contained bacteria, after the lapse of a certain time, gradually 
lose their virulence and finally succumb ; and, that the cellular 
exudate undergoes various retrograde metamorphoses, becomes 
fatty, forms a granular debris, and is, partly at least, removed 
by absorption. It is not only the encapsulation and limitation 
of the infectious foci per se, but also the concomitant peritoneal 
lesions, that serve to protect again.st general infection. The 
obstruction of the lymphatic stomata and the regionary lymph- 
atic radicles by the coagulated fibrin which also covers the 
serosa subserves the same useful purpose. 

Appreciating the nature and character of the powers of re- 
sistance offered by the peritoneum, the comprehension of the 
mode of pro<iuction of peritonitis is much facilitated. The 
introduction of nonpathogenic micro-organisms into a healthy 
peritoneum is without morbid consequences. The introduc- 
tion of pyogenic micro-organisms into a healthy peritoneal 
cavity is not followed by peritonitis, provided the bacteria be 
not excessive either in number or in virulence. Peritonitis, 
however, does result from the access of pyogenic bacteria to 
the peritoneum when the bacteria are excessive in number or 
virulence or both ; that is, when there are excessive demands 
upon the resorptive power of the peritoneum, be it that there 
is a sudden accession to the peritoneum of a large quantity of 
bacteria, or an intermittent or continuous supply of bacteria 
in small numbers; when the resorptive power of the perito- 
neum is below the normal ; when the peritoneal cavity con- 
tains a quantity of fluid, particularly an albuminous fluid 
susceptible of decomposition — even a simple ascites is of sig- 
nificance; when the peritoneum is subjected to mechanical 
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injury at the site of the introduction of the bact«ria, such as 
occurs in case of operative wounds and rupture of intni- 
abdominal organs, as the appendix, etc.; and when the patient 
is debilitated. 

The disastrous consequences of peritonitis are due in part, 
particularly in the purulent varieties, to the local suppuration, 
to the loss of the bodily fluids, but in great part to intoxication 
of the general organism. The paramount importance of this 
latter is evident from the fact that the most severe and rapidly 
fatal forms of peritonitis are unaccompanied by the formation 
of any appreciable exudate; hence they are not attended by 
loss of the bodily fluids. The clinical manifestations of the 
severe forms of this affection — such as disturbed cerebration, 
partial coma or delirium, pale and " leaky " skin, cyanosis of 
the lips and finger-tips, dry tongue, rapid and fleeting pulse, 
rapid and shallow breathing, etc. — are the manifestations of 
intoxication rather tiian of infection. The different varieties 
of peritonitis, however, present marked differences in the 
degree of accompanying intoxication. Thus, in many of the 
cases of circumscribed peritonitis the intoxication is but slight. 
In some of the suppurative forms with gangi-ene of the appen- 
dix it may, however, be quite marked. Of the diffuse forms of 
peritonitis, those attended by the formation of pus, though 
extremely virulent and producing marked toxemia, are less 
virulent and give rise to a less degree of toxemia than do the 
heinorrliagic fonns and those marked by the absence of exu- 
date. The latter, which may be designated toxic peritonitis, 
is accompanied by ao extreme a degree of toxemia that the 
patient generally succumbs very quickly. The shock atten- 
dant upon the rupture of the diseased appendix is of itself not 
of so much significance in tlie sudden development of alarm- 
ing symptoms as is tlie rapid absorption of a large quantity of 
preformed toxins that are suddenly evacuated into the general 
peritoneal cavity. It is under such circumstances that the 
great resorptive power of the peritoneum, of such signiflcauce 
in guarding against infection, becomes the very agent whereby 
the system is suddenly overpowered by a large quantity of 
these preformed toxins. The absorption also of a quantity of 
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ptomains that are sometimes liberated with the toxins con- 
tributes to the production of alarming symptoms. At times, 
of course, the fatal issue is determined by pyemia rather than 
by intoxication. 

Puthologicaliy, the lesions of the peritoneum, like those of 
the appendix, may be acute or chronic as regards their course ; 
circumscribed or diffuse as regards their extent; and serous, 
sero-fibrinous, fibrinous, purulent, or hemorrhagic as regards 
their character. Juat as in the different varieties of appendic- 
itis, there may also be all gradations, from the mildest peri- 
toneal implication to the most virulent — from those with slight 
circumscribed serous exudate to the most severe, malignant, 
generalized, purulent, hemorrhagic, or toxic peritonitis. Never- 
theless, there are attending the various forms of appendicitis 
several varieties of peritonitis which differ as to their mode of 
production, extent of implication of the peritoneum, and char- 
acter of the exudate, and which, in consequence, permit of a 
practical classification of the peritoneal lesions of appendicitis. 
These will bo described as follows: 

I. Acute Appendicular Peritonitis. 

1. Circumscribed serous, sero-fibrinous, and fibrinous 

peritonitis. 

2. Circumscribed purulent peritonitis, or peri -appendic- 

ular abscess. 

3. Diffuse or generalized peritonitis. 
II. Chronic Appendicular Peritonitis. 



ACUTE APPENDICULAR PERITONITIS. 
CIRCUMSCRIBED SEROUS, SEROFIBRINOUS, AND FIBRIN- 
OUS PERITONITIS, 
By serous or sero-fibrinous peritonitis is understood an in- 
flammation of the peritoneum attended by the formation of a 
serous or sero-fibrinous exudate. Of all the varieties of peri- 
tonitis complicating appendicitis, the serous is probably the 
most infrequently met with, and, in consequence, but litlle 
attention has been directed to it. Its apparent uncommon 
occurrence is due not so much to its actual nonexistence as to 
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the fact that at the time of observation, either at operation or 
necropsy, it has given way to one of the severer forms of peri- 
tonitis. As a result, however, of the practice Uiat has obtained 
in recent years of operating early in cases of appendicitis, suffi- 
cient opportunity has been afforded to note the not uncommon 
occurrence of such serous or sero- fibrinous peritonitis. 

It is but natural to infer that if the peritoneum be implicated 
in a mild attack of appendicitis, the lesions of this structure, 
particularly in tlio early stages, will also be mild. For this 
reason it can not be doubted that some at least of the severer 
forms of peritonitis, particularly the fibrinous (nonsuppurative) 
form, and even also some of the purulent variety, are initiated 
as a serous or sero-fibrinous inHammation. The peritonitis, 
however, in many of these cases, eiliier because of the virulence 
of the irritant or its long-continued action, does not remain of 
this character, but speedily progresses to the fibrinous or puru- 
lent variety. 

Serous or sero-fibrinous peritonitis is encountered in associa- 
tion with themilderformsof appendicitis only — acute catarrhal 
and mild interstitial appendicitis and the chronic forms of the 
disease with mild, acute exacerbations. Under such circum- 
stances the peritoneum covering the appendix is in a state of 
inflammatory hyperemia. It is injected, many of the vessels 
being quite distended and visible to the unaided eye, while 
other minute ones, by their congestion, lend a diff'use redness 
to the tissue. In addition, the peritoneum has lost its normal 
luster, is slightly opaque, and is somewhat rough, velvety, or 
viscid to the touch. This latter characteristic is dependent 
upon the presence of a serous or sero-fibrinous exudate that, at 
times, is so slight as to he scarcely appreciable. Occasionally 
rupture of minute blood vessels occurs and leads to hemorrhagic 
foci. These alterations, as a rule, do not extend beyond the 
limits of the peritoneal covering of the appendix. Exception- 
ally, they may also implicate the meso-appendix, and more 
rarely the cecum, adjoining coils of intestine, and the parietal 
peritoneum. In certain isolated instances there may be in the 
neighborhood of the appendix a small collection of serous fluid, 

Sonnenburg in particular believes in the occurrence of such 
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serous peritonitis, and states that even large collections of serous 
exmJat« may be encouutered. He records one case in which, 
at operation, he found a largeexudate, consisting of turbid fluid 
free from bacteria, surrounded by a fibrous capsule, in the neigh- 
borhood of a chronically inflamed appendix. The occurrence 
of Biich circumscribed serous exudates is also spoken of by 
Roux, Lennander, Kiimmel, Frankfurter, Renvers, and others. 
Sahli, commenting upon these cases, states that the possibility 
of their being either tuberculous or instances of polyarthritic 
(rheumatic) serous peritonitis can not be excluded. Nor can it 
be denied that some at least of them may have been originally 
sero-puruleut, and in the course of time have become more 
seroua and sterile as a consequence of the demise of the con- 
tained bacteria. 

Fibrinous peritonitis is but an aggravation or further stage 
of the serous or sero-fibrinous variety of inflammation. Jt is 
found ill association with acute catarrhal and interstitial appen- 
dicitis of moderate intensity, and with cases of chrouic appen- 
dicitis in which there have been recurrences, the most recent 
one of some intensity. In some cases operated upon early in 
which the peritoneal lesions are of this variety it is quite 
likely, had the operation been deferred, that they would have 
progressed to suppuration, with or without perforation of the 
appendix. 

In cases of fibrinous peritonitis the peritoneum in the region 
of the appendix is covered with a layer of fibrinous deposit of 
a grayish or grayish-yellow color and viscid to the touch. 
This is intimately adherent to the underlying peritoneum, and 
varies considerably in amount in different cases. At times it 
is excessively thin and watery, from the admixture of much 
serum and relatively little fibrin, and difl'ers but little from the 
ordinary sero-fibrinous exudate. Again, there may be little 
serum And great amounts of fibrinous deposits. In the same 
case, also, the amount of fibrinous exudate may varj' in differ- 
ent regions. Through the medium of this fibrinous or plastic 
exudate the appendix and the neighboring coils of intestine are 
more or less firmly united to each other and to ibe omentum 
and parietal peritoneum. After the separation of adherent 
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coils of intesliue the exudate may be stripped off in auccesaive 
layers, revealing the peritoneum markedly congested, rough- 
ened, and lustcrless. At times the exudate is so excessive that 
to locate the appeudix requires more or less extensive dissec- 
tion. Sometimes the appeudix still eludes detection, and is 
found only after diligent search embedded in a dense amount 
of coagulated lymph that may surround it to an extent of from 
one to three centimeters. 

Upon microscopic examination of the peritoneum in cases of 
serous, sero-fibrinous, or fibrinous peritonitis there are detected 
dilatation and overfilling of the blood vessels, proliferation of the 
endothelial cells lining the peritoneum, serous infiltration of the 
fibrous layer of the latter, and more or less round-cell infiltra- 
tion. On the outer layer of the peritoneum there is a deposit of 
fibrin, which, of course, varies in amount in different cases. It 
commonly presents itself as a fine network that forms a support 
for the proliferating endothelial cells and wandering leukocytes. 
Occasionally, also, newly formed capillaries are detected. The 
cells of the network undergo various degrees of retrograde meta- 
morphosis, and at times rupture of the newly formed capillaries 
ensues and gives rise to hemorrhagic foci. The serous fluid 
usually contains a few flocculi of coagulated lymph, and, even 
when quite clear, reveals microscopically a number of lymph 
corpuscles and des(|uaraated endothelial cells. 

In case this fibrinous peritonitis does not progress to suppu- 
ration, evidences of organization become manifest. The fibrin- 
ous network acts as a support for newly formed connective- 
tissue cells and capillaries. This granulation tissue, through 
the well known processes of regeneration, is transformed into 
fibrous connective tissue that speedily undergoes cicatrization. 
There thus results chronic peritoneal adhesions and bands, of 
which mention will be made subsequently. 



CIRCUMSCRIBED PURULENT PERITONITIS, OR PERI-APPBN- 
DICULAR ABSCESS. 
The most common peritoneal complication of acute appendic- 
itis, and clinically the most imiwrtimt, because of its disastrous 



PATHOLOOT. 



113 



eon sequences, is circum scribed purulent peritonitia~the for- 
merly so-called peri-typhlitic abscess. Just as a severe inter- 
stitial or ulcerative appendicitis may foliow a catarrhal or a 
mild interstitial inflammation, so circumscribed purulent peri- 
tonitis may be an aggravation of a milder variety of peritoneal 
inflammation, and may follow in the sequence of a serous, a 
sero-fibrinous, or a fibrinous peritonitis. Thus, it is found in 
association with interstitial appendicitis without perforation, 
and with ulcerative api)endiciti8 without perforation, and is 
always a concomitant of ulcerative appendicitis with perfora- 
tioTi, unless the peritoneal involvement be diffuse. The peri- 
tonitis of gangrenous apf)endicitis is also of the purulent 
variety. Again, the acute infection or exacerbation of the in- 
flammatory phenomena of a chronically inflamed appendix 
may be tlie starting-point of a circumscribed peri-appendicular 



The serous and fibrinous exudates already described in con- 
nection with serous, sero-fibrinous, and fibrinous peritonitis 
are to be interpreted as the results of the reaction of the peri- 
toneum to the action of an irritant — as an effort on the part of 
the peritoneum to protect itself from general infection. It thus 
subserves a useful purpose. More than this, in the event of 
l>erforation of the appendix — the perforation in the majority of 
cases occurring into, rather than outside of it — it has already 
formed a barrier that in most instances, for a time at least, pre- 
vents infection of the general peritoneal cavity. It is, how- 
ever, not essential that perforation occur in order that an 
abscess result. An exudate originally fibrinous often becomes 
fibrino-purulent or purulent without perforation of the appen- 
dix developing. 

In circumscribed purulent peritonitis, or peri-appendicular 
abscess, a greater or smaller portion of the peritoneal cavity 
lodges a focus of suppuration that develops at the site of the 
original source of infection and is walled off from the general 
peritoneal cavity by more or leas firm fibrino-plastic exudate. 
This peri-appendicular abscess may develop slowly or exceed- 
ingly rapidly, and in different cases it varies much in size and 
in other characteristics. There mav not be more than one or 
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two cubic centimeters of pus, in whicli case the abscess may be 
difficult to locate ; on the other liand, tlie abscess may be exceed- 
ingly large, and may contain upward of a liter of pus. Usually, 
however, in an unprotected case there is not more than thirty 
cubic centimeters of pus. Tlie abscess may be single or mul- 
tiple, and may be regular or irregular in outline. It is not 
rare to find several pockets of pus that communicate with a 
common cavity. Under other circumstances several isolated 
pockets may communicate with one another by narrow and 
tortuous channels. 

The wall of the abscess cavity is made up of a grayish-yellow 
or yellowisli-green discolored fibrino- purulent exudate. This 
is of variable firmness and consistency, and serves to more or 
less securely unite the appendix, cecum, neighboring coils of 
intestine, omentum, mesentery, and parietal peritoneum. The 
pus is sometimes yellowish in color and distinctly creamy in 
appearance. More commonly, however, it is tliinner than 
cream, of a yellowish -green, brownish, or greenish -black color. 
Sometimes it is bluish or greenish in color, aud may under 
such circumstances reveal the bacillus pyocyaneus in pure cul- 
ture. It usually possesses a peculiar, penetrating, disagreeable, 
fecal odor. At times it is distinctly putrid, and may contain 
ga.s, the latter the result of the activities of contained bacteria 
or from admixture of intestinal gases in cases of perforation. 
In addition to the pus, the abscess uia}' contain more or less 
necrotic remnants of fibrinous exudate, one or more fecai 
concretions, and some fecal matter. In it also we may detect 
the more or less altered appendix. The appendix, in whole or 
in part, may appear suspended, as it were, in the abscess 
cavity, or it may have become entirely separated from its cecal 
attachment by circular amputation, and may float entirely 
iree in the pus. More commonly it will be found embedded 
in the exudate forming part of the limiting wall of the 



The situation of the abscess varies greatly in different cases, 
and is naturally dependent to a considerable extent upon the 
situation, the direction, the length, the mobility, and the possi- 
ble fixation of the appendix. In exceptional cases the appeii- 
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dix and the cecum are found in anomalous positions, wliich 
in the event of appendicitis, exert considerable influence in 
determining the situation of [wssible peri-appendicular suppu- 
ration. In the majoritj' of cases, however, it is poasihie to 
divide these abscesses, with respect to tlieir situation, into certain 
groups, of which Soiinenburg distinguishes four that are of 
common occurrence: (1) Anteriorly; (2) posteriorly ; (3) me- 
dianly ; (4) in the pelvis. In the first, according to him, there 
at first occurs an adhesion of the coils of intestine that nor- 
mally are almost always found in front of the cecum. Beneath 
these the abscess originates. As it increases in size, the adher- 
ent coils of intestine are displaced and the pus reaches the 
parietal peritoneum. The latter thus forms the anterior boun- 
dary of the abscess, the cecum the posterior and median 
boundary, and the iliac fossa the outer boundary. In addi- 
tion, various coils of intestine may assist in the limitation of 
the abscess above. In these cases the appendix is usually 
found anteriorly in the iliac fossa or attached to the outer or 
lower surface of the cecum. When situated posteriorly, the 
abscess is limited anteriorly by the posterior surface of the 
cecum, and posteriorly by the posterior abdominal wall. In 
these cases the appendix is usually attached to the posterior 
surface of the cecum and is directed upward. These abscesses 
are situated higher than those of the former group, and, 
spreading out in the region of tlie kidney, they may give rise 
to perirenal suppuration ; or, reaching tlie lumbar region, they 
may cause protrusion of it. Abscesses situated medianly are 
bounded laterally or externally by the median aspect of the 
cecum and ascending colon ; posteriorly, by the meso-colon ; 
median, anteriorly, and above, by various coils of intestine. 
Attaining a considerable size, these abscesses may reach to, 
and be limited by, the bladder. Abscesses situated in the 
pelvis commonly occupy the right half of it, though they fre- 
quently extend also to the left. They are often situated in the 
retrovesical space, — in women, in Douglas' culdesac. The ap- 
pendix is usually detected in the upper and outer wall of the 
abscess; frequently, however, it may be adherent to the blad- 
der, uterus, tubes, ovary, rectum, etc. This classification bad 
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been adopted independently by Deaver. who, in addition to 
describing tlie foregoing four varieties of peri-appendicular 
abscess, ia in tbe habit of speaking of a fifth variety — the 
diffuse abscess, or diffuse purulent peritonitis. As already in- 
timated, these peri-appendicular abscesses may be encountered 
in most unusual situations. Of such may be mentioned: Near 
the gall-bladder, near the spleen, in the region of the umbilicus, 
beneath the right lobe of the liver, beneath the diaphragm, in 
the left iliac fossa, in a hernia, — inguinal or femoral, of either 
the right or left side, — etc. 

Heretofore mention has been made only of the suppurative 
complications of appendicitis that occur within the peritoneal 
cavity — to circumscribed appendicular peritonitis. It must, 
nevertheless, be stated that, in the event of suppuration ensu- 
ing upon an attack of appendicitis, it is not necessary that the 
collection of pus be situated primarily within the peritoneal 
cavity. The abscess may be retroperitoneal — the formerly so- 
culled pnra-lyphtitic abscess. This may be due to one of several 
causes; (1) It may occur if the appendix be situated retroperi- 
toneally, as happens, as lias been mentioned already, in about 
two per cent, of the cases. In case infectious material pene- 
trate the wall of the appendix, or if perforation of the organ 
occur, tlie retroperitoneal connective tissues are those first 
attacked, and a retroperitoneal abscess results. (2) Such may 
also develop, although the appendix be situated intraperitone- 
ally, if the perforation occur into the meso- appendix. Under 
such circumstances the liberated infectious material dissects its 
way between the two layers of the meso-appendix, and finally 
reaches the retroperitoneal connective tissues, where the abscess 
originates. It is quite likely also, that, in the absence of per- 
foration, some retroperitoneal abscesses may be produced by 
virulent infectious material being carried bj' the lymphatics of 
the raeso-appendix to the retroperitoneal connective tissues. 
(3) Such retroperitoneal suppuration may also occur in some 
cases in which rather firm adhesions bind the appendix to the 
posterior layer of the peritoneum. In these cases this posterior 
layer of tbe peritoneum may have become so altered by the 
infill 111 niation lliut, in the event of perforation, it oft'ers hut 
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little resistance to the advances of virulent bacteria and llieir 
toxins. Being less resistant tlian the 6rm adhesions, it gives 
way first, and there thus occurs a perforation of the apjjendis, 
directly through its peritoneal coat, some adhesions, and the 
posterior layer of the peritoneum, into the retroperitoneal con- 
nective tissues. A retroperitoneal abscess results, without any 
intraperitoneal suppuration. (4) Retroperitoneal 
; may occur secondarily by perforation tlirough tlie 
posterior layer of the peritoneum of an abscess that originated 
intraperitoneal ly. 

Such retroperitoneal abscesses sometimes give rise to the 
most extensive phlegmonous itifiltration. Following the 
course of the iliac vessels, they may present themselves beneath 
Poupart's ligament; they may involve the region of the kid- 
ney and engender a large perirenal abscess, with or without 
implication of the kidney; they may ascend behind the liver 
and spread out over its surface, producing an extensive sub- 
diaphragmatic abscess ; they may perforate into the pleura and 
produce an empyema; they may penetrate the lung and give 
rise to a pulmonary abscess, that may or may not be expecto- 
rated externally ; they may perforate again into the peritoneal 
cavitj' ; etc. 

Reverting again to peri-appendicular abscess situated pri- 
marily within the peritoneal cavity, it will be recalled that it 
was stated that it may attain a capacity of a liter. Such an 
occurrence, however, is most exceptional. Usually, if the 
abscess be progressive, before it has attained such a size one of 
several events will have ensued. There will either have been 
produced a general peritonitis, — of which mention will be 
made later, — or, if the adhesions be sufficiently firm to protect 
the general peritoneal cavity from infection, the abscess will 
probably have ruptured in one of several directions. As the 
abscess increases in size it not only compresses the adjacent 
organs and tissues, but the latter themselves become the seat 
of more or less superficial or deep inflammation with purulent 
infiltration and necrosis. The various organs and tissues of 
the region of the appendix permit of a certain amount of com- 
pression without much resentment, but when the limit has 



Acute Appendicitis with Peri-appendicular Abscess Ruptured 
INTO THE Cecum. — H. W., twenty-five years, was admitted to the German 
Hospital on January 15, 1896. Ten days prior to admission, after eating, he 
was suddenly attacked with acute pain in the right iliac fossa, which was fol- 
lowed by tenderness and marked rigidity. There was neither nausea nor vom- 
iting. He remained in bed two days. The symptoms abated, but pain, 
which was increased on motion, persisted in the right iliac region. At the 
time of admission to the hospital there were tenderness on pressure over 
McBurney*s point and rigidity of the right lower abdominal wall, and on pal- 
pation a mass could be felt in the right iliac fossa. The tongue was coated 
and the temperature was normal. 

At operation the appendix was found situated throughout almost its entire 
length in front of the cecum. It was curled about the cecum, however, and 
its tip was adherent to the posterior surface of that viscus. It was covered 
by dense adhesions, upon loosening which about one pint of thick, fetid pus 
escaped from behind the cecum. The pus cavity was wiped with dry gauze 
(no irrigation) ; the appendix was freed and excised ; gauze drainage was 
inserted and the wound was closed. 

For sixteen hours after the operation the patient did well and suffered 
little. Suddenly he had a sharp accession of pain in the epigastric region, 
was nauseated, and finally began to vomit greenish matter in which some 
blood was discernible. There was slight abdominal distention. The wound 
was dressed, the gauze was removed, and the cavity was cleansed. Delirium 
set in, vomiting became continuous, and death ensued on the third day after 
the operation. 

At the necropsy the incision was found closed and in good condition. In 
the upper poi^tterior portion of the cecum there was a large area of necrosis, in 
which were two small perforation ulcers, which were most extensive on the 
serous surface of the cecum. There had occurred, from without inward, ne- 
crosis and perforation of the cecum. The cicatrix at the site of the amputa- 
tion of the appendix was scarcely discernible. 
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Intefnal aspect of a cecum illustrating a necrotic area and two p 
lions — acute appendicitis with peri -appendicular abscess ruptured ir 
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been reached, the abscess of necessity ruptures in the direction 
of least resistance. As some of tlie organs of this region, 
hecause of their implication in the inflammation, are them- 
selves the points of least resistance, it is into them that rupture 
often occurs. Certain organs, however, are much more likely 
to be the seat of such perforation than others. The relative fre- 
quency of perforations into diiTerent tissues and organs is indi- 
cated by Sonnenburg, who cites the reports of various observers. 
These include a total of 424 cases, the combined statistics of 
Bull, Langheld, Einhorn, Krafft, and Paulier. Collectively, 
the most frequent perforations were as follows: 

Through the abdominal wall, 46 

luU) the cecum 40 

" peritoneal cavity, 8 

" pleural cavity, 6 

" ascendioK colon, 4 

" rectum 4 

bladder, S 

It was misconception of the real direction of the perforation 
in certain cases of peri-appendicular abscess that, in part at 
least, led to the erroneous view maintained some years ago, 
that appendicitis was typhlitis, peri -typhlitis, and para-typhli- 
tis, and that the suppurative forms of the latter were the result 
of perforation of the cecum. Suppurative disease about the 
cecum did not, as was then held, result from disease and per- 
foration of the cecum. On the contrary, perforation of the 
cecum, in many of these cases, was due to rupture into the 
cecum of an already formed peri-appendicular abscess (Plate 
xx) ; in other cases it was due to a direct rupture of the ap- 
pendix into the cecum, with which it had formed adhesions 
(Plates V and xxi). There occur, however, cases of perforation 
of the cecum due lo some morbid condition of that viscus, such 
as large enteroliths, etc. 

In addition to the previously detailed directions of rupture 
of peri-appendicular abscesses, rare instances of perforation into 
other organs have been encountered. Thus, cases have been 
reported in which the abscess ruptured into the gall-bladder, 
into the duodenum, into the vagina, into the ureter (pelvis of 



Chronic AppENDicms with Acute Exacerbation— Acute Ulcera- 
tive Appendicitis with Perforation Directly into the Cecum.— 
The following case was that of the wife of a physician, who has kindly fur- 
nished me the subjoined history : 

Mrs. H., early in April, 1895, had several attacks of abdominal pain accrmi- 
panied by diarrhea, but they were not considered of any importance. On 
April 28th another severe attack came on suddenly at 2 A. M. At 10 A. M. 
she had excruciating pain, which, though general throughout her abdomen, 
was particularly severe in the region of the navel and the right iliac fossa. 
The pain finally became localized in the right side, and was accompanied by 
extreme tenderness, nausea, vomiting, and diarrhea. A hypodermic injection 
of morphin and repeated small doses of calomel were administered, and hot 
poultices were applied locally. The abdomen soon became distended, the 
pain and tenderness increased, and on palpation thickening and induration 
were detected. Appendicitis was diagnosed. A consultation was held with 
reference to the advisability of operation. This was not concurred in, as the 
consultant considered that the case was not one of appendicitis, but ordinary 
catarrh of the intestines. The poultices were continued and the morphin was 
stopped, and calomel was administered on account of constipation which had 
followed the original diarrhea. For the first week there was little change in 
her symptoms. After the first week improvement commenced, but ui)on the 
slightest touch there was marked tenderness, and the induration remained. 
Four weeks from the time of the last attack her condition was fair, but, upon 
other advice, operation was decided upon. 

At o]H^ration the parietal i)critoneum was not adherent There was a mass 
of omentum adherent to the cecum, which was deeply congtjsted and infil- 
trated, resi^mbling in appearance a cock*s comb. The adherent omentum was 
freed,, ligated, and removed. The cecum was exposed, and revealed behind it 
a small collection of foul pus. The appendix was adherent to the cecum. It 
was detached, ligat<Hl, and removed, whereupon a i)erforation was si'cn in lM)th 
the cecum and the api)endix, i)ermitting of the discharge into the cecum of 
the appendicular contents. The margins of the perforation in the cecum wore 
freshened and sutured. Gauze drainage was employed. 

Recover}', though delayed by a stitch abscess, was eventually complete. 



120 




appendicJIis wtlh aculo enaceibaVion— ac\i\.a \i\t:,WBS.N« wto^wS\- 
i with perlotatlan directly into the cecum. 



PATHOLOGY. 121 

the kidney), etc. ; and Sonnenburg mentions a case in which, 
through infection of a probable patulous vaginal tunic of the 
testicle, there resulted a pyocele of the testicle. 

But other secondary disastrous consequences ensue upon the 
persistence of the abscess. Thus, there may occur lymphan- 
gitis and lymphadenitis, thrombo-phlebitis and pylephlebitis. 
The thrombo-phlebitis usually affects the mesentery and por- 
tal veins, but thrombosis of the iliac and femoral veins of either 
the right or the left side, or of both, may develop. The pyle- 
phlebitis is sometimes of the mild or noninfectious variety, — 
the so-called adhesive pylephlebitis, — in which the thrombus 
leads to partial or complete obliteration of the portal vein. 
Frequently, however, the process is infectious; the thrombus 
becomes purulent, and leads first to abscess of the liver, and 
subsequently to general infection, or pyemia. Again, erosion 
of a principal branch of the mesenteric vein has been encoun- 
tered (Aufrecht), and implication of a branch of the inferior 
vena cava, with consecutive pulmonary abscesses, is not un- 
known. Of other conditions secondary to the abscess may be 
mentioned : Erosion of the internal iliac artery or of one of its 
branches; iliopsoitis; perihepatitis; suppurative pleuritis ; en- 
docarditis; parotitis; meningitis; abscess of the kidney, spleen, 
etc.; disease of the female genitalia ; and general septicemia, 
pyemia, etc. 

It can not be denied, however, that, under exceptional cir- 
cumstances, absorption of pus may occur. This is, neverthe- 
less, a very rare event, and ensues only when the abscess is 
very small and the virulence of the contained bacteria very 
slight. Under such circumstances the abscess gradually be- 
comes sterile, then inspissated, and there may result the for- 
mation of a thick mass of indurative connective tissue, which 
rarelv has been found the seat of calcareous infiltration. Under 
other circumstances the abscess may remain fluid and encysted 
— surrounded by a firm connective-tissue capsule. 

Of recent years, as the nature of appendicitis is becoming 
more thoroughly appreciated, and the appropriate treatment 
more genorally undertaken, the previously detailed disastrous 
complications are becoming progressively less. The more uni- 
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versal become the early recognition and the prompt surgica] 
evacuation of appendicular and peri -appendicular suppuration 
or tlie removal of the diseased appendix before the superven- 
tion of suppuration, the less frequent are the secondary results 
of such collections of pus. It is for this reason that they 
whose practice it is to operate early in cases of appendicitis 
do not meet with these complications so frequently as do they 
who delay operation. 



DIFFUSE OR GENERALIZED PERITONITIS. 

In diffuse or generalized peritonitis the entire, or almost the 
entire, visceral and parietal peritoneum are involved in the 
inflammatory processes. Such peritonitis may develop in a 
variety of ways, and its pathologic anatomy differs consider- 
ably in different cases. It is found associated with severe cases 
of acute interstitial appendicitis wittiout perforation, with 
ulcerative appendicitis with or without perforation, and with 
gangrene of the appendix. Several types of diffuse or gener- 
alized peritonitis may be distinguished, and a classification 
may be based not only upon the character of the pathologic 
alterations, but also upon the manner of their production. 

Thus, there is a form that may develop by gradual progres- 
sion from a circumscribed purulent peritonitis — the progressive 
fibrino-ptirulenl peritmiilis of Mikulicz. This variety of general 
peritonitis is the slowest of all forms in its diffusion. From the 
original focus of infection, which may be a peri-appendicular 
abscess or a small jierforation, — the perforation occurring at a 
time when limiting adhesions have not yet formerl, — the entire 
peritoneum, 8t«p by step, as it were, becomes implicated. As 
this occurs, each new portion that is affected becomes walled off 
from the remaining unaffected peritoneum by more or less 
firm adhesions, in a manner similar to that which limits the 
original infectious focus or surrounds the appendix before it 
has perforated. These adhesions, which may unite portions of 
the intestine and omentum with any of the abdominal organs 
or with the parietal peritoneum, thus serve to protect the re- 
maining peritoneum fi-oni sudden infection. These adhesions, 
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in the mafority of instances, are at first purely fibrinous in 
nature. However, they speedily become fibrino-purulent and 
purulent, and there are thus formed, in various portions of the 
peritoneum, pockets of pus that are more or less separated 
from one another. Some of them are entirely isolated, but 
many of them may communicate with one anotlier by more 
or less tortuous channels. Gradual leakage of the infectious 
material occurs, additional portions of tlie peritoneum are in- 
volved, new adhesions (limiting barriers) are formed, new foci 
of suppuration develop, until finally the entire peritoneum 
may i>ecome implicated. It is rather uncommon to find that 
the entire peritoneum is involved; there usually remain larger 
or smaller areas that seem to have resisted the onslaughts of 
the infection, and these are always separated from the affected 
peritoneum by the fibrinous wall. Careful search is sometimes 
necessary not only to detect these unaffected regions, but also 
to determine the situation of some of the pockets of pus. 

In another series of cases there occurs a diffuse or generalized 
purulent or guppurative perUoniiis without noteworthy fibrinous 
exudate, and consequently with but slight and friable adhesions 
between the coils of intestine, omentum, abdominal organs, and 
parietal peritoneum. Such peritonitis develops when perfor- 
ation of the appendix occurs suddenly and soon after the onset 
of the disease, — at a time when the peritoneum has not yet had 
time to form a plastic exudate; when a large and ill circum- 
scribed empyema of the appendix suddenly bursts; wlien there 
occurs a sudden gangrene of an appendix that is not well sur- 
rounded by adhesions ; and when, for any reason, the adhesions 
limiting a peri-appendicular abscess suddenly give way and 
liberate a large quantity of pus. Thus, the peritoneal adhesions 
vary somewhat, depending upon whether the ulcerative pro- 
cesses in the appendix, and consequentlj' the perforation, 
develop slowly or rapidly. If the former, the peritoneum has 
had time to form a greater or less amount of plastic exudate 
that completely surrounds the appendix, and, in the event of 
perforation, there results a circumscribed peritonitis or abscess, 
as has already been detailed. If the perforation develop sud- 
denly, the appendicular contents are poured forth into the free 



124 



APPENDICITIS. 



peritoneal cavity. The intensity of the resultant inflammaton," 
legions depends upon the amount, the fluidity, the virulence, 
and the rapidity of the evacuation of the appendicular contents. 
These, having gained access to the general peritoneal cavity, 
are rapidly dispersed through extensive portions of the perito- 
neum by the peristaltic action of tlie intestines, and a diffuse 
purulent peritonitis ensues. 

In this variety of inflammation the peritoneum is the seat of 
an intense inflammatory hyjieremia ; it is opaque and lusterless, 
and is covered with a small amount of a grayish-yellow or 
yellowish -green, veil-like, slimy, viscid exudate. These lesionsi 
as a rule, are not distributed with unformity throughout the 
peritoneum, but are commonly more marked near the seat of 
infection. It is not unuxual, however, to find them aflecting 
the peritoneum of the small and large intestines, the omentum, 
the mesentery, the solid abdominal organs, and the abdominal 
wall. The slight amountof exudate may serve loosely to unite 
neighboring loops of intestine, but, as a rule, there are no firm 
adhesions unless they be old. The exudate, being attached 
loosely, often appears as a shredded covering of the intestine. 
and the unattached ends of the shreds can frequently be detected 
floating upon the surface of the pus contained within the peri- 
toneal cavity. At times these shreds become entirely detached 
from the intestine and float free in the pus. The pus varies 
considerably in different cases. At times there is relatively 
little ; again, the amount is excessive — a liter or more, and this 
within a short time of the onset of the attack. For a time, at 
least, it is freely movable, and, following the laws of gravity, 
seeks the dependent portions of the peritoneal cavity — recesses 
between adjoining coils of intestine, the pelvis, and the pre- 
renal regions. Later, if some adhesions are formed, there may 
occur more or less circumscribed collections of pus in various 
other regions. In character the pus is rarely thick and creamy ; 
it is usually rather thin, limpid, of a greenish -yellow color, at 
times of a brownish tint, and of a distinctly fecal odor. 

At times tliis variety of peritonitis assumes markedly putrid 
characteristics — putrid pei-itomiia. The peritoneum is swollen, 
", softened, and of a turbid grayish or grayish-red. 
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opaque color. The exudate is usually rather small in amount, 
of a turbid grayish, grayish-red, or grayish -brown color, and 
exceedingly malodorous. At times it may contain gas, even in 
the absence of perforation of the appendix. This is of moat 
unusual occurrence ; but despite the prevailing differences of 
opinion, it can not be denied that certain gaa-forming bacteria 
may penetrate the diseased wall of the appendix and give rise 
to the formation of gas in the peritoneal cavity, even in the 
absence of perforation of the appendix. As a matter of fact, 
however, this variety of peritonitis is usually found in association 
with gangrene of the appendix with perforation. As a conse- 
quence, the production of gas is readily explicable, as is also the 
fact that at times portions of the gangrenous appendix, a fecal 
concretion, or, rarely, a foreign body can be detected free in the 
peritoneal pus. 

Under other circumstances the peritonitis assumes a hemor- 
rhagic character — hemorrhagic peritonitis. The peritoneum is 
excessively congested and the seat of more or less extensive hem- 
orrhagic sufiusions. There is also some admixture of blood with 
the purulent or sero purulent exudate, which gives it a reddish 
or brownish color. Otherwise the lesions do not differ from 
those already detailed. 

The last-named varieties of peritonitis are closely allied to 
that even more rapidly fatal form known as septic peritonitis, or 
peritoneal aepsig. In view of the fact, however, that the symp- 
toms and pathologic lesions of none of the varieties of peri- 
tonitis are unassociated with the activities of bacteria, the 
reservation of the term septic — a term variously interpreted 
at present — to designate a certain class of inflammations of the 
peritoneum is open to objection. As the clinical and patho- 
logic features of this variety of peritonitis are due to the rapid 
absorption of a large quantity of virulent toxins, it may be 
preferable to designate it (one peritonitis. Clinically, the pre- 
dominating characteristics of this variety are not alone the evi- 
dences of disease of the peritoneum, but also, and particularly, 
the indications of profound intoxication, which, as is well 
known, manifest themselves principally by disturbances of 
the nervous system and of the general economy. Patholog- 
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ically, cases of this class differ from those of the other classes 
by the relative tueagerness of the lesions. lu the other 
varieties of peritonitis the peritoneum is able to offer some 
resistance to the spread of the infection, and this resistance is 
manifest by the evidences of inffammation and the attempts at 
restriction of the infectious focus to a portion of the peritoneum. 
In cases of toxic peritonitis, however, the i>eritoneum, and 
secondarily the general economy, are suddenly overwhelratd 
witli such a quantity of virulent toxins that the patient may 
succumb before the peritoneum is able even partly to recovtT 
itself and to attempt an adequate resistance. 

The lesions dotectfld in these cases are often inconspicuous. 
Aside from injection of the peritoneum, either in whole or in 
part, there may be no deviations from the normal. In other 
cases the congestion may be more intense and wide-spread, and 
there may be minute hemorrhages beneath the serosa ; in addi- 
tion, the peritoneum may be a little less glistening than nor- 
mal, and there may be a slight amount of free fluid. The 
latter is usually small in amount, thin, limpid, and of a yellow- 
ish-green color and somewhat malodorous. At times the peri- 
toneum is quite dry. There may also be a diffuse, infectious, 
serous peritonitis, as described by Tietze, but personally the 
author has never encountered an instance of this. Under 
other circumstances portions of the peritoneum may be dis- 
tended, whereas others may preserve their normal caliber. 
Here and there a few fibrinous Hakes maj' be seen, but hrm 
adhesions are never encountered; the spleen is enlarged and 
there is cloudy swelling of the liver, kidneys, heart muscle, 
etc. 

CHRONIC APPENDICULAR PERITONITIS. 

If an attack of sero-fibrinous or fibrinous peritonitis compli- 
cating appendicitis take a favorable course, — that is, do not go 
on to suppuration, — or if the appendix be not removed by 
operation, the exudate, as has already been intimated, under- 
goes the ordinary alterations characteristic of the formation 
of fibrous tissue. There thus result bands of adhesions that 
unite the appendix, portions of intestine, omentum, mes- 
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entery, and parietal peritoneum. The longer the affection of the 
appendix has continued, the more numerous and severe have 
been the recurrences, the more certain are peritoneal adhesions 
to be found, and the more firm and extensive are they likelj' 
to be. After the removal of the diseased appendix by o]>eration 
the remaining exudate always tends to organization and cicat- 
rization. 

The macroscopic appearances in cases of chronic peritonitis 
vary somewhat, depending upon whether the examination be 
made during a recurrence or during the interval between 
attacks. Generally, however, the appendicular peritoneum — 
usually, also, that of the meso-appendix — is congested, thick- 
ened, opaque, and harder than normal. The appendix is more 
or less firmly united to the cecum, colon, omentum, intestine, 
mesentery, pnrietal peritoneum, or some of the viscera by 
means of bands of adhesions that vary much in thickness and 
firmness. They may be slight, long, mucli attenuated, and 
readily broken, or they rauy be short, very thick, and exceed- 
ingly dense and fibrous. Not only is the appendix often united 
to the structures juat enumerated, but the latter are themselves 
frequently firmly united with one another. A portion of the 
omentum, the appendix, and a loop of intestine may, witli 
adhesions, form so dense a mass that only careful search 
reveals the situation of the ap|»endix, and the most painstaking 
dissection is requisite to remove it. This may also be true of 
the cecum and of other portions of the intestine, which are 
often bound down, twisted, constricted, and dislocated by bands 
of adhesions of various characteristics. 

The associations that the appendix forms with other organs 
by the medium of these bands naturally depend upon its situ- 
ation, and tliis. in certain cases, is not independent of tlie great 
mobility of the organ. In its ordinary situation the appendix 
is, of course, most frequently united with the cecum ; then, in 
order of frequency, the peritoneum of the right iliac fossa, the 
mesentery, the small intestine (ileum), the omentum, and the 
colon. In women it is often adherent to the right uterine 
adnexa. When in unusual situations, or when excessively 
long and motile, the appendix may have formed adhesions with 
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almost any of the intraperilouenl organs — the duodenum, gall- 
bladder, liver, spleen, ureter, bladder, rectum, left uterine 
adiiexa, etc. 

These adhesions are of varying imporliince. If they l>e 
small, of slight ext«nt, and yielding, they may be devoid of 
portentous significance. On the other hand, they are com- 
monly distinctly detrimental to health. They contribute to 
renewed attacks of appendicitis by restricting the free motion 
and the peristaltic action of the appendix, and by causing 
compression, strictures, twists, angulations, etc., of the organ. 
In addition, they often engender tlie most disastrous intestinal 
conditions. By their mere adhesion to portions of the bowel 
they inhibit peristalsis, and by tlieir contraction they may, by 
compressing or encircling the bowel, cause intestinal obstruc- 
tion, angulation, or strangulation. They may also compress 
the ureter and give rise to hydronephrosis and pyoneplirosis, 
and produce a variety of clinical manifestations by reason of 
their connection with the liver, spleen, bladder, ovary, etc. On 
the contrary, they are not altogether without value. Contribut- 
ing, as they do, to recurrences of appendicitis, in the event 
of such developing and perforation ensuing they have formed 
a barrier that, for a time at least, effectually prevents in- 
fection of tiie general peritoneal cavity. Theoretically, at 
least, — especially if they surround the appendix or bind it to 
the wall of the pelvis, — as they contract they assist in the con- 
striction and obliteration of the lumen of the organ. If the 
latter occur, the likelihood of recurrence of the inflammation 
is excluded. 

The frequency of these adhesions is indicated by the statistics 
of Leichtenstern, who found, among 1541 cases of intestinal 
obstruction, 34 resulting from disease of the ap|>endix. 



THE BACTERIOLOGY. 

As the basis of a discussion of the pathogenetic r6le of biicleria 

in appendicitis the results of the bact^rio logic investigations of 

28G appendices removed by operation may be detailed. The 

first inoculation in each case was made from the lumen of the 
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appendix after aseptic incision of its wall, and the inoculation 
was always made from the seat of most manifest disease. At 
times inoculations were also made from the exudate on the 
peritoneal surface of the appendix, from pus of the abscess, from 
free pus in the peritoneal cavity, and from drainage fluid subse- 
quent to the operation. The results of these later inoculations 
in no case differed from those of the primary inoculations from 
the lumen of the appendix. Inoculations in the first place 
were made into bouillon or into agar tubes, or both. Subse- 
quently, in many of the cases, Petri-dish cultures were made, 
and later various other inoculations, for the purpose of fully 
establishing the identity of the bacteria under investigation. 
In some instances, also, cover-slip preparations were made 
directly from the pus or other contents of the lumen of the ap- 
pendices, from the exudate on the peritoneal surface, or of the 
free pus. Of the 286 appendices examined bacteriologically, 
128 were instances of acute appendicitis; 158 of chronic appen- 
dicitis. The results of the examinations may be tabulated as 
follows : 

Acute appendicitis : 

Bacterium coli commune alone, ... 93 cases ( 72.656 per cent. ). 

Bacterium coli commune and staphylo- 
coccus pyogenes aureus, 17 ** ( 13.28 ** 

Bacterium coli commune and strepto- 
coccus pyogenes, 6 ** ( 4.69 

Bacillus pyocyaneus alone, 6 ** ( 4.69 

Staphylococcus pyogenes albus alone, 3 *' ( 2.344 

Staphylococcus pyogenes aureus alone, 1 case ( 0.78 

Bacterium coli commune and staphy- 
lococcus pyogenes citreus, 1 ** ( 0.78 

No growth 1 ** ( 0.78 

Total, 128 cases (100.00 percent). 

Specifically, the results of the bacteriologic examinations 
with reference to the various forms of acute appendicitis were 
as follows : 

Acute catarrhal appendicitis : 

Bacterium coli commune alone, 4 cases. 

Bacterium coli commune and staphylococcus pyogenes 
aureus, 1 case. 

Total, 6 cases. 
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Acute interstitial appendicitis : 

Bacterium coli com uiuDe alone, 15 cases. 

Bacterium coli commune and staphylococcus pyogenes 

aureus, 6 

Bacillus pyocyaneus alone, 2 
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Total, 23 cases. 

Acute ulcerative appendicitis without perforation : 

Bacterium coli commune alone, 39 cases. 

Bacterium coli commune and staphylococcus pyogenes 

aureus, . 3 

Bacterium coli commune and streptococcus pyogenes, . 3 

Bacillus pyocyaneus alone, 3 

Staphylococcus pyogenes aureus alone, 1 case. 

Total, 49 cases. 

Acute ulcerative appendicitis toith perforatum : 

Bacterium coli commune alone, 24 cases. 

Bacterium coli commune and staphylococcus pyogenes 

aureus, 6 

Sta])hylococcus pyogenes albus alone, 3 

Bacterium coli commune and streptococcus pyogenes, 1 case. 
Bacterium coli commune and staphylococcus pyogenes 

citreus, 1 



ki 



ii 



Total, 34 cases. 

Gangrenous appendicitis: 

Bacterium coli commune alone, 11 cases. 

Bacterium ooli commune and staphylococcus pyogenes 

aureus, . 2 

Bacterium coli commune and streptococcus pyogenes, . 2 '' 

Bacillus pvocyaneus alone, 1 case. 

No growth, 1 " 

Total, 17 cases. 

The following were the results of the bacteriologic examina- 
tions in the cases of chronic appendicitis : 

Bacterium ooli commune alone, . . . 142 cases ( 89.873 per cent.). 

Bacterium coli commune and staphylo- 
coccus pyogenes aureus, 7 ** ( 4.48 

Bacillus pyocyaneus alone, 2 '' ( 1.266 

Bacterium ooli commune, staphylococ- 
cus pyogenes aureus, and staphylo- 
coccus pyogenes albus, 1 case ( 0.633 

Staphjrlococcus pyogenes aureus alone, 1 '' ( 0.633 

Bacterium ooli commune and bacillus 
prodigiosus, 1 '* ( 0.633 

No growth, 4 cases ( 2.532 

Totel, 158 08868 (100.00 percent.). 
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From the foregoing, therefore, it is evident that the bac- 
terium coH commune was found alone in 72.65 per cent, of the 
acute cases and in 89.873 per cent, of the chronic cases ; that it 
was found either alone or in combination with other bacteria 
in 117 {91.4 per cent.) of the acute cases and in 151 (96.2 per 
cent.) of the chronic cases. Although these facta are extremely 
suggestive, the relation of the bacterium coli commune to the 
development of appendicitis and consecutive peritonitis is not 
the simple one that it at first sight appears. 

It is not many years since the bacterium coli commune was 
looked upon merely as an innocuous inhabitant of the intes- 
tine — as nn organism devoid of pathogenetic properties. Its 
detection in pure culture, however, in many cases of peritonitis, 
as well as in morbid conditions of other intra-abdominal organs, 
directed attention to the possibility of it possessing pathoge- 
netic attributes. Finally, the determination that the bacterium 
coli commune isolated from the intestine in case of disease of 
that structure is more virulent than that secured from the 
normal intestine, and the experimental production of periton- 
itis b)' the introduction of cultures of this organism into the 
peritoneal cavity of lower animals, definitely proved its patho- 
genetic properties. 

Investigations of recent years conclusively demonstrated not 
only that the bacterium coli commune is variable in pathoge- 
netic properties, — that is, in virulence, — but also that it ex- 
hibits other biologic and morphologic differences, such as of 
size, shape, motility, etc. It suffices to mention that its varia- 
tion in size is well known; that some cultures are much more 
actively motile than others; that Adami has recently described 
a diplococcus form; and that the organisms described as the 
bacillus pyogenes f(Etidus(Passet), the bacillus lactis ffirogenes 
(Escherich), the bacillus iieapolitanus (Emmerich), the bacillus 
enteritidis (Giirtner), the pyogenic urinary bacillus of Clado 
and Albarran, etc., are most likely but varieties of a class of 
bacteria most appropriately designated the " colon group." 
These exhibit quantitative differences in their biologic charac- 
teristics, but it is questionable if they do so to a degree suffi- 
cient to warrant their separation into distinct species. 
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When the bacterium coli commune was found in the peri- 
toneal cavity, and tn the exudate upon the serous coat of the 
intestine, in the absence of perforation of tliat structure, — as, 
for instance, in so-called idiopathic peritonitis, strangulated 
hernia, volvulus, etc., — the relations of this organism to the in- 
teslinat Kail and vice versA demanded study. That which 
particularly required elucidation was the question whether 
this micro-organism possesses the power to penetrate the wall 
of the intestine. As a consequence of investigation it has 
been determined that this bacterium does possess the jMWer to 
penetrate the wall of the intestine, although the normal intes- 
tine, particularly its mucous membrane, opposes effectually a 
barrier to the bacterium of ordinary virulence. If, however, 
the bowel be reduced in resistance, — as occurs in congestions, 
inflammations, etc., — the bacterium penetrates the wall with 
more or less facility. It is most certain, also, that the toxin 
elaborated by virulent bacteria coli commune retained within 
a restricted portion of the bowel may so alter the mucous mem- 
brane as to permit of invasion of the wall. This, without a 
doubt, occurs in such an anatomic tube as the appendix. 

We have thus come to view the bacterium coli commune as 
a group of bacteria rather than as a single specie.s. The indi- 
vidual species have been described under a variety of names, 
and exhibit quantitative differences in their biologic proper- 
ties. These bacteria are normal in all portions of the intestinal 
tract where they appear a few hours after birth. They are 
probably directly or indirectly concerned in the processes of 
digestion. Ordinarily, they are but slightly virulent, or they 
may be innocuous. Under a variety of circumstances, however, 
they become greatly increased in virulence, and their toxin 
may acquire very high potentiality. This augmentation of 
virulence occurs in a number of diseased states, such as ob- 
struction, strangulation, volvulus, congestion, edema, and in- 
flammation of the bowel ; in various diarrheic conditions, such 
as that which follows the administration of purgatives, typhoid 
fever, cholera, etc. ; and in marked and long-continued consti- 
pation. This heightened virulence may be due to the associa- 
tion with the bacterium coli commune of other bacteria, but 
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under some circumstances it seetuB to be due to alterations of 
the bowel alone. 

That the bacterium coli commune is not the only micro- 
organism concerned in the pathogenesis of appendicitis issuffi- 
ciently evident from the foregoing statistics and from the inves- 
tigations of other observers. Tavel and Lanz first directed 
attention to tlie frequent implication of several forms of 
bacteria in the production of appendicitis, and these authors 
were soon followed by Barbacci, and since then by others, 
among whom may be mentioned Welch and others in this 
country. It has been contended by these observers tiiat ap- 
pendicitis is the consequence of a mixed infection ; that it 
rarely results from a monoinfection. The fact that the bacte- 
rium coli commune alone is usually isolated from cultures of 
the pus from cases of appendicits is explained by stating that 
the bacterium coli commune proliferates mucli more luxuri- 
antly than do the other bacteria present, and thus outgrows 
them. 

In but 33 of the author's 286 cases was such mixed infection 
demonstrated by the methods of investigation pursued. These 
comprised 24 acute cases (18,75 per cent. ) and 9 chronic cases 
( 5.7 per cent. ). It ahould be mentioned here that those in- 
stances in which cover-slip preparations of the contents of the 
appendix and of the peri-appendicular exudate and pus were 
examined tlie results of the examination did not differ from 
the results obtained by culture metliods. Cocci, in particular, 
were conspicuous by their absence. In this respect my own 
investigations are somewhat at variance with those of other 
observers. While free to admit that the systematic examin- 
ation of such cover-siip preparations in all cases of appendicitis 
might lead to tlie detection of the associated presence of two or 
more varieties of bacteria in a larger number of cases tlian my 
statistics indicate, I am nevertheless confident that the bac- 
terium coli commune takes by far the greatest part in Ihe bac- 
terial origin of appendicitis. 

I have repeatedly observed that if the cover-slip prepara- 
tions be made from the contents of the appendix at a point 
somewhat removed from the seat of most manifest disease, 
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a great variety of bacteria will often be discloaed. In the same, 
case, however, preparations from the seat of more advanced 
disease, or from the peritoneal exudate or pua, will disclose bat 
a bacillus morphologically identical with the bacterium coli 
commune. In a few cases cocci also were detected, but not in 
a greater proportion of cases than is indicated by the statistics 
as previously cited. I am inclined to consider the contaminat- 
ing organisms in the tirst-mentioned instances as more or less 
innocuous, nonpathogenic, intestinal bacteria. 

I have also taken opportunity to examine sections from a 
number of acutely inflamed appendices for the presence of 
bacteria in the various coats of the wall of the organ. The 
organisms that it was possible to identify were almost exclu- 
sively such as were morphologically similar to the bacterium 
coli commune. In exceptional cases some cocci were also seen. 
The micro-organisms were commonly within the lymph spaces, 
and were often some distance in advance of the cellular alter- 
ations. Of course, I am not unmindful of the fact that such 
evidence with reference to the identity of bacilli must be 
accepted with great reservation. It is extremely suggestive, 
however, that cocci were so regularly conspicuous by their 
absence, and that the bacterium coli commune was equally 
conspicuous by its presence, — not only in cover-slip preparations 
made from the intra-appendicular pus, extra-appendicular 
exudate, and pus, but also in the respective cultures and in the 
wall of the appendix. 

Of the extreme virulence of tlie bacterium coli commune 
under certain conditions auflicient experimental and clinical 
evidence has been accumulated. When to this we add the 
fact that the conditions in the appendix are most favorable for 
the sudden and rapid increase in the virulence of a bacterium 
that may be innocuous, or almost so, in other portions of the 
intestinal tract, it seems to me that the predominating import- 
ance of this organism in the etiology of appendicitis can not 
ho gainsaid. It can not be denied that the bacterium coli 
commune, under suitable conditions, proliferates most luxuri- 
antly in culture media. Nor, on the other band, can it be 
denied that the appendix is a most appropriate test-tube, and 
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that the contents of the appeiuiix are most suitable media, 
ill which to cultivate a viiuient growth of tlie bacterium 
ooli commune. I beheve, therefore, that as this organism 
outgrows other bacteria in artificial media, so also does it, 
uader suitable conditions, assume a predominance in the ap- 
pendix. Tliis organ, like the intestine, under normal circum- 
stances contains a variety of bacteria; but under conditions 
favorable for the development of appendicitis, particularly 
when the lumen of the appendix becomes occluded, the bac- 
terium coli commune rapidly becomes the predominating and 
most virulent organism. 

These statements naturally do not eliminate from consid- 
eration other bacteria as etiologic factors in inflammatory 
affections of the appendix. A number of other micro-organ- 
isms have been found sufficiently often by various observers, 
as well as by myself, and their virulence has been repeat- 
edly tested, to indicate their importance in the production of 
appendicitis. Interest is attached to the detection by the 
author of the bacillus pyocyaneus in six cases of acute appen- 
dicitis and in two cases of chronic appendicitis. The patho- 
genetic importance of the streptococcus, when present, can not 
be overestimated, and the same is also true of the staphylo- 
cocci. Of other bacteria encountered in appendicitis the fol- 
lowing may be mentioned : Varieties of proteus, bacillus 
subtilis, bacillus capsulatus, coccus eonglomeratus, bacillus 
fusiformis, bacilli resembling those of diphtheria, glanders, 
tetanus, actinomycosis, etc., and the pneumococcus, etc. The 
last-named organism was isolated by Barbacci from 60 per cent, 
of his cases, but the author has not encountered it. 

Undoubtedly, in certain cases bacteria other than the bac- 
terium coli commune do contribute to cause appendicitis; in 
some cases they are doubtless the sole etiologic factor. This 
is indicated by the fact that in certain of my own cases, as 
well as in those of other observers, this bacterium was absent, 
whereas other micro-organisms were present. It has been 
stated that undue prominence is assumed Viy the bacterium 
coli commune because of the property it possesses of invading 
tissues already the seat of morbid alterations inaugurated by 
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other organisms. The latter, following invasion by the bac- 
terium coli commune, are believed to assume a subsidiary 
role, and to become overshadowed by reason of the active 
proliferation of the invaders. Personally, I am inclined to 
accord predominance to that organism which, it is believed, so 
readily overcomes such well-known and virulent bacteria as 
the streptococci, etc., rather than believe that other organisms 
inaugurate the morbid condition in the appendix and then 
succumb to the activities of the bacterium coli commune. I 
believe that conditions are analogous in the appendix and 
in the test-tube; and that, further, as most of my exami- 
nations of acute cases were made very early in the attack, if 
bacteria other than the bacterium coli commune were so fre- 
quently concerned in the etiology of appendicitis, as is held by 
some, they would have been detected by the methods of investi- 
gation pursued. 

As will appear later, the most important factor in the aug- 
mentation of the virulence of tlie bacterium coli commune in 
the appendix is defective drainage. When the drainage of the 
appendix becomes impeded or ceases entirely, the bacterium 
coli commune rapidly multiplies and increases in virulence, 
producing a toxin of very high [wtentiality. This, either 
alone or associated with the products of decomposition of the 
appendicular contents, suffices to inaugurate catarrhal alter- 
ations in the appendix. As a consequence of this, and also of 
the mechanical pressure exerted by the accumulating secretion, 
the mucous membrane becomes reduced in vitality, and inva- 
sion of the wall of the organ is a matter easy of accomplish- 
ment. The bacteria may successively invade each coat of the 
appendix until they reach the serous coat. Here thpy may 
give rise to a peritonitis, which may become suppurative, and 
may be either circumscribed or diffuse. It is thus that peri- 
appendicular suppuration arises in the absence of perforation 
of the appendix. As the bacteria penetrate deeper into the 
wall of the appendix, they commonly liquefy the tissues by 
peptonizing them, and, as a matter of fact, most cases of appen- 
dicitis with appendicular peritonitis present more or less ulcer- 
ation of tlie appendix. In some cases the toxin elaborated is 
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excessively virulent (and some of these are doubtless strepto- 
coccic), and there is wide-spread disease of tfie appendix, possi- 
bly gangrene, with virulent peritonitis, and still no perforation 
of the appendix. There thus can be no question that bacteria 
alone are amply capable of exciting appendicitis; that such 
appendicitis may be attended by ulceration in the absence of 
appendicular calculi; and that suppurative peritonitis may be 
associated with appendicitis without perforation of the ap- 
pendix. 

The differences in the severity of the clinical manifestations 
of cases of appendicitis are explicable upon the assumption of 
variations in the virulence of the toxins elaborated by the bac- 
teria provocative of the inflammatory attack. In some cases it 
is likely that two or more varieties of bacteria acting in sym- 
biosis produce a much more virulent composite toxin than 
would either alone. The leukocytes and nuclein are defenses 
provided by nature, but they are often ineffectual. The ab- 
sorption of the toxins engenders the various general manifesta- 
tions of the disease, of which the most important are albumin- 
uria with casts; urobilinuria; indicanuria; a peculiar icteric 
tint of the skin ; disturbances of cerebration, of cardiac action, 
etc. It is a peculiarity of the toxin of some cases which develop 
insidiously that it gives rise to symptoms which, for a time at 
least, much resemble those of typhoid fever. 



THE PATHOGENESIS." 

In considering the pathogenesis of appendicitis it must be 
borne in mind that inflammation of the vermiform appendix 
is in many respects so unique a disease ; it differs so ma- 
terially from inflammatory alFectiona of other portions of the 
gastro-intestinal tract; it is often so sudden in its onset, so 
alarming in its aspects, and so disastrous in its consequences, 
that it behooves us to look for some cause or causes resi- 
dent in or about the appendix itself to account for the much 

•Consnlt: Kelly, A. O. J., "The PathogenesiB of Appendidtis, " FMIaiiet- 
phia Xrdical .JoHrnal, IV, pp. 928, 983, udil 1032, 189B. 
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greater frequency of infiammatiou of this portion as compared 
witli other i>ortioiis of the gastro-intestinal tract, and for tlie 
preponderating role such inflammation plays in the etiology of 
|)eritonitis. As a matter of fact, there perttiin to the appendix 
certain important anatomic and physiologic peculiarities that 
must of necessity exert considerable influence in the produc- 
tion i)f diseased conditions of that organ — that act as predis- 
posing causes. The most important of these are : (1) The shape 
of the meso-appendix ; (2) the excessive length as compared 
with the width of the appendix; (3) Gerlach's valve; (4) the 
histologic structure of the organ ; (5) tlie blood supply ; (6) the 
nerve supply ; (7) the evidences of involution of the organ. 

The meso-appendix ts of importance for several reasons. It 
not only acts as a predisposing factor in the causation of in- 
flammation of the appendix, but it also hsia important bearings 
with reference to the possible results of such inflammation. 
The relations of the appendix to the peritoneum and vice versfl 
are various. As a rule, the appendix is completely envelopi'd 
by a fold of peritoneum, and lies free within the peritoneal 
cavity — it is au intraperitoneal organ. Exceptionally, liow- 
ever, its posterior surface is unprovided with a peritoneal cover- 
ing. Under such circumstances the organ is in direct associ- 
ation with the retroperitoneal connective tissue, and this rela- 
tion is of importance as influencing the course of possible 
peri-append icular suppuration. Commonly, liowever, as already 
stated, it lies free in the peritoneal cavity and is almost invari- 
ably provided with a meso-appendix. The latter is usually 
triangular in shape, though it varies considerably in size, in 
thickness, and in the extent to which it is attached to the 
appendix. In the majority of instances the meso-appendix 
extends the entire length of the appendix. Exceptionally, 
however, the tip of the organ may be free ; and more rarely, 
tlie meso-appendix may be attached to but the proximal two- 
thirds or one-third of the organ. It is, however, because of its 
size that the meso-appendix bears an important etiologic rela- 
tionship to appendicitis. If it have a breadth commensurate 
with its lenglli, or if it bo very short or entirely absent, as far 
as the meso-appendix is concerned, the appendix will be quite 
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straight. If, however, it be relatively narrow as compared with 
ita length, the appendix will be correspondingly curved or dis- 
torted. Under such circumstances, depending upon the degree 
of the curve, flexure, or distortion, the free drainage of the 
appendix, so essential to its well-being, is compromised. As 
will be detailed later, when the free and thorough drainage of 
the organ is interfered with, one of the most important etiologic 
factors of appendicitis becomes operative. 

The excessive length of the appendix as compared with 
its width, and more particularly with the caliber of its lumen, 
is another important etiologic factor in appendicitis, and this 
also because of the interference thereby engendered with thor- 
ough drainage. Appendices vary considerably in length, some 
being very short, otiiers very long. The longest that the author 
has encountered was 14 cm. The average length is from 8 cm, 
to 9 cm. On the other hand, the diameter of appendices that 
appear not to have been diseased varies between 3 mm. and 
5 ram,, and there are often marked differences at different 
levels of the same organ. The relation, then, of the diameter 
of the lumen to the length of the appendix is about as 1 to IG 
or 25 — an evident disproportion, to which must be ascribed 
considerable pathogenetic significance. It appears that if the 
appendix once becomes the seat of disease, this disproportion is 
much accentuated. Thus, in over seventy-five per cent, of the 
appendices the seat of chronic inHammation that were exam- 
ined the lumen had been reduced in diameter to 2 mm. or less 
throughout. In a number of the remaining twenty-five per 
cent, the lumen was but 2 mm. at certain levels, but exceeded 
this at others. Of those in which the diameter of the lumen 
was 2 mm. or less throughout, it was in many places 1 mm. or 
less. The pathogenetic significance of this disproportion be- 
tween the caliber of the lumens and the length of appendices 
apparently healthy becomes much augmented if for any reason 
the lumen be diminished, as by chronic infiammation orother- 



The exact significance to be attached to Gerlach's valve i 
indeterminate, and this largely because that structure itself i 
very indeterminate. It is usually evident, when the cecuii 
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is viewed front within, as a small prominence of tiie mucous 
membrane surrounding, either completely or in part, the orifice 
or the appendix. Upon close inspection it is seen to be made up 
of a reduplication of the mucous membrane, and microscopic 
examination reveals, in addition, some lymphoid tissue. It is 
bett«r developed in youth than in old age. It is said to be 
most marked in infants during the first year of life ; in adults 
and the aged it often eludes detection by the unaided eye. 
Microscopic examination, however, usually reveals some indi- 
cation of it, Krafft states that Nanninga has observed imme- 
diately below this valve a second smaller one. At all events 
the valve is admittedly a rather inconstaut structure. Never- 
theless, it can readily be surmised that when present it serves 
to retard the entrance into tlie appendix uf intestinal contents, 
and to hinder, possibly to a less degree, the escape into the 
cecum of appendicular contents, It is this latter fuuction that 
is the more important in this connection. If for any reason 
the region of the cecum about the appendicular orifice, or Ger- 
lach's valve, become swollen, the escape of appendicular con- 
tents is more effectually prevented, defective drainage ensues, 
and appendicitis results. 

The histologic structure of the appendix has important 
bearings upon the pathogenesis of inflammation of the organ. 
It is quite correct to state that in general the appendix con- 
forms in histologic architecture to tlie structure of the targe 
intestine, but it is, nevertheless, very unwise to lose sight of the 
many particulars in which it presents deviations from that 
type. That which is especially the most important is the pres- 
ence in the mucous membrane of the appendix of a consider- 
able amount of lymphoid tissue. These lymphoid cells at 
times infiltrate without definite arrangement the mucosa; at 
times they are collected into definite groups that are spoken of 
as lymphoid follicles. It is because of this richness in lymphoid 
tissue that the appendix has been aptly compared to the tonsil, 
It has been spoken of as the " abdominal tonsil," and compar- 
ison has been made between cases of "simple tonsillitis" and 
"simple appendicitis" (which Sahli even speaks of as "angina 
of the appendix"), — both of which are considered by some 
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amenable to medicinal treatment, — and between suppuration 
of the tonsil and suppuration or sloughing of the appeudix. 

The amount of lymphoid tissue in the appendix seems to 
bear some relation to the age of the individual, and this may 
not be without significance in the etiology of inflammation of 
that organ. The author's investigations, which have been so 
largely with diseased appendices, hardly warrant him in form- 
ulating a positive opinion on this subject ; they have, however, 
led him to believe, with Ribbert and Kelynack, that lymphoid 
elements are more abundant in the appendix during child- 
hood than during later life. It is well known tliat affections of 
adenoid tissue are more likely to occur in the young than in 
the aged, and in some cases of appendicitis this fact is probably 
of etiologic importance — appendicitis being preeminently a 
disease of adolescence and early adult life. Ribbert states that 
the typical arrangement of the lymphoid elements into follicles 
is preserved until about the thirtietli year, when the follicles 
commence to undergo some atrophy and become more widely 
separated. Exceptionally, this physiologic atrophic process 
may be installed as early as the twentieth year. Ribbert and 
Kelynack, nevertheless, state that lymphoid tissue may be 
found in the appendices of the aged, and my own investi- 
gations certainly confirm this view. Ribbert mentions, also, 
that in the rabbit, more so than in man, the appendix is char- 
acterized histologically by the presence of such an amount of 
lymphoid tissue as to make it resemble a single large Peyer's 
patch. Hawkin.s, on tlie other hand, is reservedly inclined to 
believe that the amount of lymphoid tissue in the appendix 
does not bear any direct relationship to the age of the individ- 
ual, but states that only the examination of a large number of 
normal appendices would warrant any definite statements on 
this subject. It is reasonable, also, to assume that those the 
subjects of the " lymphoid diathesis " are rather prone to appen- 
dicitis, as to aff'ections of adenoid tissue in general, and in this 
connection the operations of heredity may not be without sig- 
nificance. 

Another histologic peculiarity of the appendix of consider- 
able significance is the relatively extensive epithelial surface 
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that it presents, — extensive as compared with tlie size of the 
appendix. Under circumstauces of even slight irritation or 
erasion it thus affords a large surface for the absorption of the 
noxious products of bacteria. This is further increased by the 
numerous crypts of Lieberltuhn wherein the bacteria become 
lodged and continuously produce their toxins, 

The blood supply of the appendix and the pathogenetic 
relationship that the blood vessels and the arterial supply 
bear to inflammation of that organ have been considerably 
studied. It is unnecessary here to go into a detailed descrip- 
tion of the blood supply of the appendix, hut some slight 
reference to the blood vessels themselves may be oppor- 
tune. If I mistake not, it was Fowler and Van Cott who first 
directed particular attention to the important etiologic role of 
the circulatory apparatus of the appendix in inflammation of 
that organ. These authors believe that the appendix is pecu- 
liarly exposed to vascular and nervous, and hence to nutri- 
tional, disturbances, and base their opinion upon an examina- 
tion of thirteen apjiendices sent by Fowler to Van Cott. The 
examination of these is said to have revealed in the vessels of 
the meso-appendis some form or other of obstruction to the 
blood current, either paravasculitis, perivasculitis, or endovas- 
culitis; and these, it is believed, must have preceded the 
intense round-cell infiltration, the coagulation necrosis, the 
purulent foci, that they detected in the walls of tlie appendices. 
Van Cott also states that in several cases be found a distinct 
chronic interstitial neuritis with extensive atrophy of the nerve 
fibers resulting from hyperplasia of the endoneurium and 
perineurium. He argues from these that the real cause of the 
locus mitioris reslsteiitiiv admitting of bacterial invasion is not 
to be sought in a trauma of the mucosa, but in a trophic dis- 
turbance of the appendix, the result of chronic vascular lesion 
or of chronic nerve lesion, or both ; and that the ulcerative 
processes in the appendix, while they may be increased by 
bacterial invasion, may nevertheless owe their origin to these 
trophic conditions. 

These opinions have been subjected to critical investigation, 
and have commonly not been confirmed. In particular. 
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Breuer, at the instigation of Nothnagel, carefully examined 
tliirty appendices, some of which had been removed at necropsy 
and some at operation, among the latter there being instances 
of acute and chronic appendicitis. By means of carefully per- 
formed injection of the arteries, he first of all determined that 
the vascular supply of the appendix is not a terminal one, 
such as obtiiins in the brain, spleen, kidney, etc., but that a not 
inconsiderable collateral blood supply comes from the ailjoiii- 
ing cecal vascular area. Fartherraore, it was determined that 
these anastomosing arterial branches course partly beneath the 
mucosa, partly in the muscularis, and partly directly beneath 
the serosa. But as the pertinent result of his investigations, 
Breuer was unable to detect vascular alterations of the con- 
stancy and extent described by Van Cott. In cases of chronic 
inflammation of the appendix the larger arteries of the meso- 
appendix were regularly intact, even when surrounded by 
hyperplastic connective tissue. Not only this, but the smaller 
vessels — the arteries and veins — of various regions of the wall 
of the appendix revealed but rarely pathologic alterations. 
For instance, in areas in which the entire mucous membrane 
was converted into cicatricial connective tissue there were 
evident but slight thickening of the vessels, endothelial pro- 
liferation, etc., — clianges that, it is asserted, are detectable in 
every cicatricial tissue and in instances of normal involution 
of the appendix. In cases of acute suppurative appendicitis 
the alterations of the vessels were more common, but they were 
limited to the acutely inflamed region and its immediate 
vicinity. As the result of my own investigations, I believe 
there can be no question that Van Cott is correct in asserting 
that these vascular alterations are present in some presumably 
normal and in some diseased appendices, but I also believe 
that he erroneously interprets their significance and over- 
estimates their importance. 

In a considerable number of presumably normal appendices 
removed at necropsy and subjected to histologic investigation 
the thickness of the vessel wall of the appendix, as well as 
of the meso-appendis, impressed me forcibly. In many of 
these the deviations from the normal were almost exclusively 
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confined to the muscular coat. In not a few instances, however, 
there was a distinct proliferation of the intima. The vessel 
walls of the remaining appendices appeared entirely normal. 
Pathologic alterations, particularly endothelial prolifflration, 
were more common in the diseased appendices examined. In 
some of the appendices that had been the seat of recurring 
attacks of inflammation the thickening of the vessel walls was 
very apparent. In some of the acute cases the endothelial 
pi-oliferation was equally conspicuous. In other appendices — 
those which for a shorter or longer time had been the seat of 
chronic inflammation, and which had more recently suffered 
an acute exacerbation — alterations of both the media and 
intima were evideni. (Plate xii.) In many of the acute cases, 
however, the vessel walls presented no noteworthy deviations 
from the normal. Some interstitial connective-tissue over- 
growth was also occasionally detected in and about the nerves of 
the raeso-appendix. but by no means so regularly and con- 
stantly as indicated hy Van Cott. As the result, therefore, of 
my own investigations considerable pathogenetic significance ia 
ascribed to the condition of the arteries, but more to the 
blood supply. I believe that cases in which nerve lesions 
may with justice be held accountable for the development of 
appendicitis are quite exceptional. However, excluding in- 
stances of thrombosis and embolism of the chief appendic- 
ular vessels or their branches, and obstruction of the blood 
supply by means of torsions, angulations, or contracting bands 
of connective tissue compressing the vessels, I do not be- 
lieve that ulceration of the wall of the appendix can with 
reason be ascribed to arterial alterations. I believe, though, 
that the precarious blood supply of the appendix may with 
justice be held at least partly accountable for the disastrous 
consequences to the appendix of causes therein provocative of 
infiammation, but which in other portions of the intestinal 
tract remain inoperative. ' I believe, also, that in case the blood 
supply of the appendix becomes very defective by reason of 
torsions, flexures, etc., conditions obtain in the appendix that 
render the common exciting causes of ulceration very prone to 
produce their deleterious effects. And, finally, I believe that 
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many of the instances of proliferation of the endothelium of 
the vessels of diseased appendices are to be interpreted as the 
consequence, not the cause, of the inflammation. 

The indications of involution of the appendix demand 
careful consideration, and the proper interpretation of sugges- 
tive alterations is frequently a matter for judicious discrimina- 
tion. Particular investigation of this question has been made 
by Kibbert, Zuckerkandl, and Piersol. Eibbert examined 400 
appendices obtained at necropsy and determined that 90 ( 25 
per cent.) presented evidences of retrogressive atrophic altera- 
tions without indications of previous inflammation. These 
alterations were, therefore, interpreted as evidences of involu- 
tion. Zuckerkandl investigated 232 appendices, and defected 
in 55 evidences of obliteration of the lumen — therefore in 23.7 
per cent. Of 100 appendices of persons over twenty years of 
age examined by Ribbert, 32 presented these evidences of re- 
trogression. The obliteration of tlie lumen was commonly but 
partial ; it was complete in but 3.5 per cent. In one-half of the 
ctvses the distal quarter was closed ; in one-half of the remain- 
ing cases the obliteration affected between one-fourth and three- 
fourths of the entire lengtli of the appendix. In 14 per cent, of 
Zuckerkandl's cases the obliteration of the lumen extended 
throughout tlie length of the organ ; in the remaining 9 per 
cent, the obliteration was but partial. 

There can be no question tliat these evidences of retrogres- 
sion are common. In the presumably normal appendices 
removed at necropsy that the author examined they were found 
in almost one-fourth of the cases. Thej' were usually confined 
to the tip of the oi^an, and to a small portion of it. Exception- 
ally, they implicated about one-fourth, or a little more, of the 
entire length of the organ. In these cases the remainder of the 
organ presented no recognizable histologic deviations from the 
normal. These indications of involution were also evident in 
appendices manifestly the seat of inflammatory disease, and, as 
in the other cases, they were commonly limited to the distal end 
of the organ. In no case did they implicate as much as one-half 
of the appendix. In all these cases, however, the inflammatory 
character of the associated alterations was beyond question. 
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The exact nature of tliese involuntary clianges is slill more 
or le^ a matter of conjecture. Itibbert states that in appen- 
dices undergoing these alterations three zones can usually he 
recognized: (1) A central zone more or less rich in cells ; (2) a 
zone which shows gradual transition from the 5rst, and which 
is poor in cells and made up largely of connective tissue; and 
(3) the muscular coat. The first or inner zone corresponds to 
the former mucous membrane; the second or middle, to the 
former subraucosa. The inner zone at times reveals a small, 
narrow slit, indicative of the former lumen. Careful examiua- 
■tion of this, however, will often reveal a few strands of delicate 
connective tissue traversing it from side to side. Tlieae are 
readily torn and are likely to escape detection. Ribbert be- 
lieves that the symmetry of the process, its progression from 
the distal to the proximal end of the appendix, and the absence 
of irregularities, of cicatricial tissue, and of other indications 
of previous inflammatory conditions justify the assumption 
that the proc&ss is iiivolutionary in nature. It may be men- 
tioned that this fact is indicated, in addition, hy the absence of 
degenerative alterations in the mucous membrane — the change 
being rather one of gradual atrophy. The author believes, 
with Zuckerkandl, that the submucosa plays a most important 
r61e in these alterations, and that the changes in the other 
coats follow those of the submucosa. Piersol concurs in this 
opinion, stating that " changes within the submucosa inaugu- 
rate the process leading to the retrogression of the appendix 
and precede the alterations afl'ecting the mucosa." Defective 
nutritive supply is doubtless the hasis of the process. As re- 
gards the role that these involutionary changes play in the 
causation of appendicitis, it suffices for the present to state that 
they are to be considered as indicative of a locus minoria re- 
mtenti-iE, which permits of the more ready operation in Uie 
appendix than in other portions of the intestinal tract of the 
exciting causes of appendicitis. 

The foregoing, then, are the factors that jiredispose the ap- 
pendix to attacks of inflammation. They acquire their patho- 
genetic significance because they interfere with the proper and 
thorough drainage of the organ ; because they reduce the capa- 
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bility of the organ to resiat the influences of various morbific 
agencies ; because of the facility with which nutritional dis- 
turbances may be engendered ; and because of the relatively 
large surface presented for the absoption of the toxic products 
of bacteria that find their exit from the appendicular lumen 
retarded or prevented. Bearing in mind these facts, when we 
institute a study of the pathogenesis of appendicitis, it is im- 
mediately patent that no one factor alone can be held account- 
able for the development of all cases of the affection. On the 
contrary, the previously mentioned anatomic and physiologic 
peculiarities of the appendix render the organ less resistant to 
the well-known morbific agencies provocative of inflammation 
in other portions of the body. In individual instances one or 
the other of these peculiarities predominates over, and thus 
assumes a pathogenetic significance disproportionate to, the 
others. 

The exciting causes of appendicitis do not differ from those 
that induce inflammation in other portions of the body. As 
is well known, the most common causes of inflammation are 
mechanical and chemic irritation and bacteria. In a given 
case of inflammation it is often diificult to distinguish sharply 
between these etiologic factors, particularly between the action 
of eliemic irritation and bacteria ; in many instances there is 
certainly no distinction. In this respect, what is true else- 
where in the body, is true also as regards the appendix. 

The bacteriology of appendicitis has already been discussed. 
Of the production of appendicitis by chemic irritants apart 
from bacteria we know very little. The development of appen- 
dicitis has been attributed by some, and probably with reason, 
to the presence of lead in the appendix. It has been conjec- 
tured that the load eitiier of itself acts as the necessary irritant 
or that it in some way so influences the appendix as to favor 
infection. Reports have also been made of cases of appendic- 
itis occurring in association with the so-called gouty diathesis, 
or during the course, or following an attack.of rheumatism, in- 
fluenza, etc. It is extremely likely that the origin of these 
cases is closely connected with the operations of bacteria. Our 
information in this realm, however, is very meager. That me- 
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chauical irritants, such as traumata, act as excitiDg cnuses of 
appendicitis is evident from the development of appendicitis 
following injuries, such as blowa in the region of the appendix, 
sudden straining efforts, etc. These traumata act as do trau- 
mata generally, reduce the vitality of the appendix, and per- 
mit of the more ready operation of tlie exciting cause of 
appemltcitis — bacteria. Byron Robinson considers that the 
chief exciting cause of appendicitis is the action of the right 
psoaa muscle, and Edebohts believes that a movable right kid- 
ney is of prime importance. He states that chronic apj>endiciti8 
is present in from SO per cent, to 9U per cent, of women with 
symptom-producing movable right kidney, and that chronic 
appendicitis ia one of the chief, if not the chief, symptom of 
movable kidney. 

It is well remembered that early in the development of our 
knowledge concerning appendicitis the origin of the disease 
was commonly attributed to the presence in the appendix of 
various foreign bodies, such as cherry-stones, grape-seeds, seeda 
of various otlier fruits, pins, needles, hair, bits of bone, gall- 
stones, and the like. Of recent years, as a result of more 
careful investigation, it has become evident that many of the 
formations previously considered seeds of various fruits were in 
reality but fecal concretions or appendicular calculi, the mis- 
conception as to their real nature being due to the resemblance 
that they bore in size and shape to the different objects for 
which they were mistaken. Undoubtedly, foreign bodies do 
gain access to the appendix, and in the event of that organ 
subsequently becoming the seat of inflammation, it is but nat- 
ural to ascribe an etiologic role to such foreign body. The 
frequency of the occurrence of foreign bodies in the appendix 
is indicated by the revent communication of Mitchell, who, 
among 1400 cases collected from various sources, found foreign 
bodies in about 7 per cent. The statistics of various observers 
differ somewhat. Thus, Fitz, in 152 eases of perforative appen- 
dicitis, found fecal concretions in 47 per cent, and foreign 
bodies in 12 fjer cent. Renvers reports some collective statis- 
tics, comprising 459 cases, in which fecal concretions were found 
in 179 (39 per cent.) and foreign bodies in 16(3.5 per cent.). 
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Matterstock, in 169 cases of appendicitis, found fecal concre- 
tions in 53 per cent, and foreign bodies in 12 per cent. Fer- 
guson found foreign bodies, including enteroliths, orange-pips, 
cherry-atones, etc., in 15 {7.5 per cent.) of 200 cases, and 
Murphy, in 141 operative cases, found foreign bodies in 5 {3.5 
per cent.), and feeol stones in 43 (30 per cent.). Hawkins did 
not find any foreign bodies in 67 fatal cases. Mitchell states 
that in 250 cases of appendicitis in Johns Hopkins Hospital 
there occurred but one foreign body — a segment of a tape-worm. 
Mitchell mentions the following as among the foreign bodies 
that have been found in the appendix: Shot (122 shot in one 
case), pins, worms, gall-stones, a tooth, pieces of bone, grape- 
seed, date-seed, cberry-stone, apple pips, oat husk, corn husk, 
bristle of a tooth-brush, wisp of a broom, fin of a fi^b, etc. Curi- 
ously, a pin is at once one of the most frequent and most dan- 
gerous foreign bodies found in the appendix. 

Mitchell, who has collected from the literature a total of 36 
cases in which pins have been encountered in the appendix, 
states : 

" One would natnrully suppose tliat such a foreign boily in the appendix 
would lead to rapid perforntion ; but, while this is genernJly the case, it is not 
always bo. All types of appendicitis may result Some give ritw to only mild 
symptoms, and may lead to chronic appendicitis (7 cases) with recurrent 
attacks, or with lung-continued pain, or only a feeling of unessiness in the 
right iliac region, which may last for months or yeiirs, and perhaps filially end 
in an abscess (Cases 14 and 15). Moat oHen, however, there is nipid perfora- 
tion and abscess formation, following the first apftearance of the symptoms. 
The pin may enter the appendix by its head or point. It is generally straight, 
lying in the lumen of the appendix with its long axis parallel to that of the 
appendix, and perforating with its point. In one or two instances, however, 
it lay directly across the lumen and perforated with its head one wall, and with 
its point, the opposite. Dr. McBurney removed an appendix which contained 
two pins lying side by side and perforating the opposite walls of the appendix 
in this manner. On two occasions pins have been found in appendices con- 
tained in hernial sacs. The pin may be free from deposit, rusty, or corroded. 
Usually, however, it is the nucleus of a fecal concretion which covers the head 
and most of the shafl, leaving the point free. . . . While many curious 
and unexpected things are occasionally found, the appendix would nevertheless 
seem to act especially as u trap for pointed bodies and for small heavy objects, 
Uke shot or bullets. . . , Those foreign bodies of light weight, like grape- 



AcuTB Appendicitis with a Pin in the Appendix. — Mrs. A. G., 
kged thirty-six yeaie, was admitted to the Qenuun Hoapital durinfc May, 
1897, aad the following history was elicited : Ten days prior to adnitHgluD she 
was suddenly eeiied with sharp pains la the right side and TotuitiDg. The 
abdominal wall became rigid and marlcedly tender upon pressare in the region 
of the appendix. Conetipatioa wa« present The vomiting continued for two 
days, but the jwin, tenderness, and rigidity, though they decreased in intensity, 
continued for one week. 

On admission her temperature was 101° F.; Iier pulse-nite, 112. There was 
neither nausea nor vomiting. Her alidomen whs slightly distended, and in the 
right iliac fossa, close to the iliac spine, there was a mass that was not painful 
on pressure. Moderate tenderness could, however, be elidtod on deep palpa- 
tion. Aprendicitis was diagnosed, but, on account of the absence of pain 
and tenderness in the muss over the appendix, wliicli seemed an anomoluua 
condition, operation was deferred for one day. Tlie patient's temperature, 
however, steadily roue to 103° F,, and immediate surgical iaterferenue was 
considered necessary. 

At operation the abdominal muscles were found thickened, and the parielal 
peritoneum was adherent to a mass which consisted of the omentum and the 
appendix bound together by some partly organized exudate. The appendix 
was freed, ligat«d, and removed, and found to contain a black piiL 

The case is iuteresting because, despite the presence oi' a mass, pain and 
tenderness were not marked. It also indicates that, in the absence of great 
local tenderness, a diagnosis of pus in or about the appendix is 
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seeds Had cherry-stones, so popularly assigned as a cause of appendtcitiB, 
. . , are in reality exceptional, and tlieir frequency is much overestimated 
on account of the close resemblance of fecal concretions and the lack of careful 
examination of the bodies described." 

My own iuvestigations certainly indicate the infrequency 
of foreign bodies as a cause of appendicitis. With the ex- 
ception of the pin in the appendix illustrated in Plate 
XXII, I (to not recollect having encountered a single foreign 
body in any of the appendices examined. It is interest- 
ing to recall that various enterozoa have been found in the 
appendix. Thus, the oxyuris vermicularis, the trichocephalus 
dispar, and the ascaris lumbricoides have been encountered. 
In addition, Scholler has reported a case of echinococcus of 
the appendix in association with echinococcus of the liver, and 
Birch-Hirshfeld an instance of echinococcus of the appendix 
alone. 

While, in the light of recent experimental and other scien- 
tific research, the views formerly maintained with regard to 
the r6ie of various foreign bodies in the production of appendic- 
itis has largely been abandoned, the relation of wliat we now 
know to be appendicular calculi to the development of appen- 
dicitis still demands careful consideration. That calculi may 
be borne in the intestinal tract and in tha appendix without 
inducing any important pathologic process is well established 
as a result of the investigations of a considerable number of 
observers, and is being constantly confirmed by all who have 
occasion to see much necropsy work. On the other hand, that 
calculi are associated with a considerable number of cases 
of appendicitis is equally well established. The statistics of 
various observers with regard to the frequency of appendicular 
calculi in appendicitis have already been cited. Of 4G0 of the 
cases examined by myself they were found in 74 (16 per 
cent.) — 35 of a total of 208 acute cases, and 39 of a total of '252 
chronic cases. The 35 instances in which tliey were found in 
cases of acute appendicitis were distributed among the different 
varieties of this affection as follows : 
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7 cases of acute caUrrlid append icitis, 
32 " " " iocerstitial 
66 ulcerative 

out perforation, 9(16.0 

54 cases of acute ulcerative appendicitis with 

perforation _ . , 19(29.8 

49 cases of acute gangrenous appendicitis, . 6 (10.2 



Of 208 cases of acute appendicitis, calculi i 



5 (16.6 percent). 



From these statistics it is evident that calculi are preseiit in 
a considerable number of coses of acute appendicitis, and it is 
further plain that the more severe the inflammatory lesions, 
the greater the proportion of eases in which they are found. 
Thus, they are more common in cases of ulcerative appendic- 
itis, especially with perforation, and in gangrenous appendicitis, 
than in any of tlio other acute varieties. There can, however, 
be no question that tliey are even more often associated with 
eome varieties of acute appendicitis than the foregoing figures 
indicate. It not infrequently happens in ciises of ulcerative 
appendicitis with perforation, and in gangrenous appendicitis, 
that at the time of operation or necropsy the calculus has 
already escaped from the lumen of the appendix and is not 
detected during the operative manipulations, or, being detected, 
is not preserved. 

The relation of these calculi to appendicitis, however, is not 
the simple one of cause and efl'ect, as was originally assumed. 
A consideration of the anatomy of the cecum and appendix is 
sufficient to indicate the impossibility of formed calculi, even 
of small size, gaining access to the appendix — at alt events, 
after the first year of life. (During the last-named period the 
appendicular orifice is often quite patulous.) This view has 
been confirmed, if such confirmation were necessary, by some 
experimental investigations. Calculi, therefore, are formed 
within the appendix. 

The condition of the cavities of normal appendices removed 
at necropsy varies in different instances. It has been found 
entirely empty ; but in most cases it is partly or completely 
filled with fluid or semi-fluid fecal matter. It is natural to 
infer that such fecal matter frequently gains access to, and is 
as frequently expelled from, the lumen of the appendix by the 
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muscular contractions of the organ, which are aided by the 
shape, position, length, caliber of the luineu of tlie organ, etc. 
If such fecal matter remain long in the appendix, it becomes 
inspissated, in consequence of the rapid absorption, by the 
numerous lymphatics, of its watery constituents. The longer 
it remains, the more inspissated it becomes. It is probably 
the efforts of the appendix to expel such inspissated fecal mat- 
ter and calculi that give rise to attacks of appendicular colic, 
the occurrence of which can not well be doubted. Nor can it 
be doubted that such colicky pain occurs in the absence of cal- 
culi and fecal matter from the appendix. The irregular peris- 
talsis of an inflamed and ulcerated appendix is of itself suffi- 
cient to give rise to acute pain, which increases in wave-like 
exacerbations — the manifestations being similar to the tenes- 
mus of a posterior urethritis or a proctitis. If the egress of 
fecal matter from tlie appendix be hindered by inappropriate 
position or fixation of tlie organ, internal constrictions, external 
bands of cicatricial connective tissue, swelling of the mucous 
membrane or of Gerlach's valve, flexures, angulations, weak- 
ness of the muscular coats, impassiveness of the organ, or other 
causes, the contents become correspondingly more inspissated. 
From what was originally a mass of fecal matter of greater or 
less size, there thus results a small, hardened, fecal particle. 
Around this as a nucleus there are deposited, in .successive con- 
centric layers, inspissated mucous, desquamated epithelial cells, 
pus-corpuscles, debris, etc. These, collectively, result in the 
formation of a so-called fecal concretion. Inasmuch, liowever, 
as only the central nucleus of this concretion cousi-sts of fecal 
matter, the remainder of it being made up of the products of 
inflammation, etc., the preferable designation is appendicular 
calculus. 

Chemic investigation of these calculi shows that they are 
composed of phosphate, carbonate, and sulphate of calcium ; 
phosphate of magnesium ; at times cholesterin, fat, debris, elc. 
Interesting investigations have recently been made by Kibbert, 
who, in addition to confirming the older view, according to 
which the center of the calculus alone is made up of fecal 
matter, showed, by means of Weigert's fibrin stain, that the 
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mucus of the outer layers of the calculus ia in continuous bsbo- 
ciatioD witii that Slliug up the mucous glands lining the ap- 
pendix. It is quite likely tliat fecal matter of itself, if retained 
in the appendix for some time, is capable of setting up some 
catarrhal infiammatiou, aud this, probably, as a consequence 
not only of attrition of the lining membrane, but also of in- 
crease in the virulence of the retained bacteria. This is indi- 
cated by the many instances of catarrh of the appendix found 
at necropsy in the absence of calculi. This catarrh of the ap- 
pendix is one of the most fertile sources of appendicular calculi. 
Not only do the swelling and edema thus produced retard the 
exit of fecal matter from the appendix and favor its inspissation 
by affording opportunity for the absorption of its watery con- 
stituteuts, but the products of the catarrhal inflammation itself 
furnish the necessary ingredients — the salts — to be deposited in 
layers about the nucleus of fecal matter. 

Calculi in the appendix vary in number, size, shape, and 
color. They may be single or multiple. Usually, there is but 
one ; there are often two ; there are rarely more than four. 
According to Volz, they vary in size from that of a lentil 
to that of a hazelnut. The largest calculi that I have en- 
countered were from a case of gangrenous appendicitis of five 
days' duration, the patient being reported never to have had 
any previous attacks. The appendix removed at operation 
contained three concretions. The largest was 2 cm. in length 
and 1.2 cm. in diameter ; the second, 2 cm. in length and 1 cm. 
in diameter ; and the smallest, 0.8 cm. iu length and 0.4 cm. in 
diameter. The calculi are usually elongated ; though some are 
relatively much thicker than otiiers. They are commonly 
rounded at the extremities. Sometimes, however, they are dis- 
tinctly conoid or pointed, as were the two largest of those the 
dimensions of which have just been cited. Externally, they 
raay be smooth or rough. In color they are grayish -white, 
yellowish, or brownish. On section, they present a distinctly 
lamellated concentric structure, and are harder toward the 
center than toward the periphery. 

Sonnenburg, writing of the formation of such calculi, or, 
rather, of the deposition of successive layers about the central 
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nucleus, asserts his belief that there must have existed a dila- 
tation of the appendix at the site where such calculi have 
formed. He believes that the deposition of successive layers 
is impossible in case the wall of tlie appendix surrounds the 
calculus firmly as an unyielding band, and that, therefore, a 
certain space is essential in order that mucous and othei* ingre- 
dients may gain access to the fecal particle. The roundish 
form of the calculi is also thought to indicate that they have 
been subject to more or less movement. Were there not a cer- 
tain free space, calculi of excessive size would certainly lead to 
rupture before they do. Be these suppositions as they may, 
calculi certainly form part of a vicious circle in appendicitis. 
Originally, they are hardly the cause of appendicitis; rather 
are they the result of inflammation of the aj>pendix. But 
having resulted from an attack of appendicitis, they are an 
important factor in continuing the inflammation, in furnish- 
ing the necessary irritant to incite renewed attacks of acute 
exacerbation, and in contributing to some of the most disas- 
trous consequences of appendicitis — perioration and conse- 
rjuent purulent peritonitis. Granting that the attainment of a 
certain size presupposes more or less of a free lumen, when 
that size hjis been reached, the constant pressure and attri- 
tion of the calculus naturally results in further inflamma- 
tion, erosion, ulceration, and perforation. As already inti- 
mated, catarrhal inflammation, with hypersecretion of mucus, 
desquamation of epithelial cells, and purulent exudate, afford 
ample opportunity for the increase in size of the calculi ; the 
inflammation renders the wall of the appendix less resistant 
both to the operations of bacteria and to the mechanical effects 
of the calculi; and the implication of the muscular coats 
lessens or prevents peristalsis and diminishes the likelihood of 
the extrusion of the calculus. 

Considering, now, the relative r61es played by bacteria and 
appendicular calculi in the causation of appendicitis, it seems 
to the author that it may be unhesitatingly asserted that ap- 
pendicitis is, without exception, an infectious process; that the 
inflammations of the appendix are the results of the activities 
of bacteria ; and that the ri'ilc of calculi is quite subsidinrj- to 
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that of bacteria. Such being the case, the queries naturally 
suggest themselves: Wliy is it that bacteria normally present 
in the intestinal tract are provocative of such serious patho- 
logic lesions in the appendix '! and why is it that calculi in- 
nocuous, or almost so, in the intestine are associated with 
inflammatory affections of the appendix? The reasons for 
these are to be found in tho anatomic and physiologic pecu- 
liarities of the appendix, of which mention has already been 
made. Tlieae, on the one hand, decrease the capability of tlie 
organ to resist the iuttueuces of various morbific agencies, and, 
on the other, afford opportunities for the rapid increase in viru- 
lence of bacteria contained within the appendix. Because of 
the previously detailed anatomic and physiologic peculiarities, 
morbific agencies that are readily overcome by the normal 
physiologic activities of the intestinal tract are capable, when 
present in the appendix, of inducing the most deleterious con- 
sequences. And, in addition, when tliese morbific agencies — 
principally bacteria — become heightened in virulence, they 
effect their disastrous results much more readily. It must also 
be borne in mind that disease is due not alone to the virulence 
of the detennining cause, — be it bacteria, trauma, or other cause, 
— but is dependent to a considerable degree upon the predis- 
position of the individual, upon the vitality, the power of re- 
sistance, not only of the part affected, but also of the general 
economy. 



To recapitulate ; The faclors that operate to render the 
appendix less resistant than other portions of the intestinal 
tract to the onslaughts of bacteria and other determining causes 
of appendicitis are several. Of prime importance is the pre- 
carious blood supply and the consequent anemia of many of the 
appendices. The blood supply is defective not so much because 
of the manifest alterations frequently demonstrable in the walls 
of the blood vessels of presumably normal appendices, but also 
because of the liability of the occurrence of partial or complete 
obstruction of the blood channels as a result of angulations, 
torsions, external constricting bands of adhesions, etc., and of 
infective endovascu litis secondarj' to primary inflammation of 
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the appendix. Disturbances of circulation, and hence of nutri- 
tion, are also produced by active, and sometimes ineffectual, 
peristalsis of the appendix, induced by an effort to rid itself of 
foreign bodies, calculi, or even inspissated fecal matter. The 
action of such circulatory and nutritional disturbances is 
further evident in the intense congestion often noted distal to 
an appemiicular calculus about which the wall of the appen- 
dix may be firmly contracted, and by the fact that, under these 
circumstances, when perforation occurs, the part affected is not 
directly over the site of the calculus, but rather distal to this — 
tiie region of the previous iutenae congestion. Of importance 
in a limited number of cases is also, doubtless, alterations in 
the nerves supplying the appendix ; but, as already stated, it 
is believed that these are not of such great importance as has 
been suggested by Fowler and Van Cott. Finally, in this con- 
nection, not without significance are the evidences of retro- 
gression of the appendix, indicating, as they do, defective 
powers of resistance. The factors that in the appendix give 
rise to increase in the virulence of the bacteria normally 
present in the intestine are primarily such as interfere with 
thorough drainage of the organ. Defective drainage may 
supervene when, for any reason, the appendix is so situated 
that it can not be readily emptied ; when its lumen is con- 
stricted, either e.xternally by bands of cicatricial connective 
tissue (peritoneal adhesions), tumor formations, etc., or by cica- 
trices of its wall, or by obstructions within its lumen (as, for 
instance, by calculi or foreign bodies); or when the muscular 
coat of the organ is no longer capable of active peristalsis, as is 
likely to be the case when the appendix is itself diseased or 
bound down by adhesions. Congestive disturbances of the 
appendix or of the cecum may cause such swelling of the 
mucous membrane as to lead to approximation of the opposed 
surfaces in the appendix, or to occlusion of the outlet of the 
organ, and thus effectually prevent drainage. Of considerable 
significance with reference to this question of drainage are 
certain of the anatomic and physiologic peculiarities of the 
organ previously described. Of these, may be mentioned the 
size and shape of the meso-appendix, the excessive length as 
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compared with the ealiborof the lumen of the appendix, and 
Gerlach'9 valve. As further conducive to imperfect <]rainage 
are the already mentioned torsions, angulations, peritoneal ad- 
hesions, cicatrices of the wall of the appendix, etc., which inter- 
fere not alone with the blood supph', but also with thorough 
drainage. Appendicular calculi are capable of at least a two- 
fold action, and that within a vicious circle. Originally result- 
ing from, rather than causing an attack of, appendicitis, they 
may not only occlude the lumen of the organ and prevent 
drainage, but they may also induce passive congestion in that 
portion of the appendix distal to their situation, and by attri- 
tion — the result of constant or intermittent peristjilsis — cause 
erosions of the raucous membrane, and thus reduce the power 
of the organ to resist the attacks of bacteria and their toxins. 
When small, these calculi are often doubtless innocuous; but 
when they have attained a considerable size, and are no longer 
capable of being extruded, they may engender the most disas- 
trous consequences. The erosion and necrosis of the mucous 
membrane resulting from constant attrition progress, affecting 
all the coats, until perforation may be produced. As the ero- 
sion or ulceration increases there is afforded a favorable focus 
for the ready invasion of bacteria and the free absorption of 
their toxins. Thus, while calculi are of subsidiary importance 
in exciting the original attack of appendicitis, it is believed 
that in many cases they are of very great importance in deter- 
mining perforation of the appendix and the situation of the 
perforation. These are evident from the preponderating num- 
ber of cases in which calculi are found in ulcerative appendic- 
itis with perforation, and in the direct association of the calculus 
with the site of the perforation. In addition, appendicular 
calculi are of considerable significance in the production of 
chronic recurring appendicitis, in provoking the acute exacer- 
bations in a chronically inflamed appendix. 

The pre[K)nderating importance of defective drainage in the 
pathogenesis of appendicitis is sufficiently evident from an ex- 
amination of a large number of diseased appendices, but it 
finds additional confirmation from the clinical and pathologic 
observation of analogous intestinal conditions and from some 
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experimental investigation. Increase in the virulence of 
bacteria, particularly of the common colon bacillus, bas been 
found not only in the appendix when its lumen baa been ob- 
structed, but also, as already mentioned, in cases of intestinal 
obstruction and strangulation, in various congestive and dinr- 
rheic conditions, and even in some cases of marked and long- 
continued constipation. The experimental investigations of 
Roux, Roger and Josne, Dieulafoy, Frazier, and others are 
especially noteworthy as indicating the increase in the virulence 
of the common colon bacillus in the appendix when its lumen 
is occluded. A hollow glandular organ remains intact only as 
long as the production and evacuation of its secretion goes on 
uormally. As soon as there occurs a disturbance, either over- 
production or diminished evacuation, disease results. If the 
excretory duct of the gall-bladder be occluded, there ensues, 
under varying circumstances, either a hydrops, an empyema, 
or a cholecystitis or a cholangitis. The same is also true of the 
mammary gland, of the sebaceous glands of the skin, and of the 
appendix. When the lumen of the latter becomes obstructed, 
there occur retention, stagnation, and decomposition of its 
contents. This stagnation contributes also to the vicious circle, 
in that it not only exerts a deleterious influence on the wall of 
the appendix by reason of the mechanical pressure to which it 
gives rise, but it also serves as a most suitable culture medium 
for the growth of bacteria. When to the products of decompo- 
sition there are added the toxins produced by the retained 
bacteria increasing in virulence, the cause of appendicitis is 
self-evident. 

As additional factors of importance are the relatively large 
extent of mucous membrane presented by the appendix and 
the large amount of lymphoid tissue, not only in the neighbor- 
hood of Gerlach's valve, but also scattered throiighout the wall 
of the appendix. The latter is of especial significance in view 
of the proneness of adenoid tissue throughout the body to in- 
flammation whenever subject to even slight irritation by bac- 
teria and their toxins. The mucous membrane, particularly 
if it be eroded or ulcerated, presents a very large surface for the 
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ready invasion of bacteria and for the absorption of their toxins. 
This latter ia of especial importance in the production of gan- 
grene of the appendix — the result often of infective thrombosis 
or embolism following erosion or ulceration of the wall of the 
appendix. 

It must also be remembered that the appendix is prone to 
participate in severe intestinal lesions, particularly those of 
typhoid fever and dysentery ; and while the latter may subside 
without the production of appendicitis, there frequently persist 
sequels, in the form of cicatrices, etc., that are not without sig- 
nificance in the causation subsequently of inflammation of the 
appendix. Further, Klecki and other investigators have shown 
that the bacterium coli commune differs in virulence in various 
portions of the intestinal tract. It is most virulent in the 
ileum, less so in the jejunum, and least virulent in the 
duodenum and colon. It ia conceivable that the attacks of 
indigestion accompanied by diarrhea that in many instances 
precede the outbreak of appendicitis may result in the con- 
veyance to the appendix of virulent bacteria, and that these 
overcome the resistance of the appendix more readily than do 
the less virulent bacteria normally present in the appendiculo- 
cecal region. On the other hand, increase in the virulence of 
the bacterium coli commune has been found in the cases of 
marked constipation which, as is welt known, sometimes precede 
the development of ap]>endicitis. 

From the foregoing, tberefore, it is evident that no one factor 
alone can be held answerable for the production of all cases of 
appendicitis. Although the atfection is without exception the 
consequence of micro-organismal infection, it is of rather com- 
plex pathogenesis, and no one morbific agent is provocative of 
all attacks. It is because of the anatomic and physiologic 
peculiarities of the appendix that factors innocuous in the intes- 
tine, or morbific agents capable of being successfully combated 
by the physiologic activities of the intestine, become, in the 
appendix, of heightened virulence, and, meeting lessened resis- 
tance, engender the most disastrous consequences. Finally, it 
is interesting to mention that Cjoluboff regards appendicitis as 



PATHOLOGY. 161 

an infectious disease sui generis^ as is follicular tonsillitis, dys- 
entery, etc., and that he expresses the opinion that, in addition 
to the occurrence of sporadic cases, the affection may develop 
epidemically — that it is then an epidemic infectious disease. 
But this view can hardly be maintained with reason. 
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SYMPTOMATOLOGY. 
In considering the symptomatology of acute appendicitis it 
must be borne in mind that it \a not always possible to deter- 
mine the pathologic alterations in the appendix from the clin- 
ical manifestations of the disease. It is futile to ascribe to any 
symptom or symptom- complex pathognomonic significance 
with regard either to the progress or to the stage of the affec- 
tion. It is true that there is a symptom-complex which, when 
present, warrants us in assuming tlie existence of catarrhal or 
mild interstitial appendicitis; there is another symptom-com- 
plox that suggests appendicitis with circumscribed peri-appen- 
dicular suppuration ; and there is still another symptom-com- 
plex indicative of appendicitis with diffuse peritonitis. Such, 
however, arc the manifold differences in the clinical mauifeeta- 
tions of similar anatomic lesions of the appendix that the 
establishment of sympton-coniplexes that shall indicate def- 
inite pathologic lesions of the appendix ia impossible. There 
can be no question that reliance upon such symptom-com- 
plexes as have been formulated frequently leads to egregious 
diagnostic blunders. While it is true that, in. general, tlie clin- 
ical manifestations become more marked with increase in the 
severity of the appendicular and peritoneal lesions, — that is, 
when perforation, pus formation, or gangrene supervene, — it 
is also a fact that remission of all symptoms except local ten- 
derness may occur, and yet the disease may be progressing to 
a fatal termination. It is likewise a fact that the symptoms 
suggestive of perforation of the appendix and peri -appendic- 
ular suppuration in one patient may arise in another patient 
in consequence of the development of peri -appendicular sup- 
puration without perforation of the organ. It thus seems 
rational not to attempt to separate clinically cases of appendic- 
itis into groups, — such as mild or non perforative, perforative, 
gangrenous, etc., — but to describe acute appendicitis as a clin- 
ical entity whose manifestations seem more dependent upon 
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the virulence of the iafection and the resistance of the individ- 
ual than upon the character of the lesions of the appendix and 
the surrounding peritoneum. Similar reasoning obtains with 
regard to chronic a])pendicitis, although in the latter the ques- 
tions requiring solution are less complicated. In the vast 
majority of cases of chronic appendicitis the entire organ is 
affected, and such can be assumed with justice in the presence 
of the appropriate clinical symptoms. The existence of merely 
catarrhal alterations may seem warranted in some cases, but 
examination of the excised appendix will usually reveal path- 
ologic lesions of all the coats. It need scarcely be mentioned 
that obliterative appendicitis can not be recognized clinically. 

The symptomatology of two forms of appendicitis — the 
acute and the chronic — will be described. The acute form 
embraces those varieties of inflammation of the apj>endix 
usually described clinically as simple catarrhal, ulcerative, 
perforative, fulminative, or graugenous, and which, upon ex- 
amination of the excised appendix, reveal acute catarrhal 
or interstitial inflammatory alterations, ulceration with or 
without perforation, or partial or complete gangrene. These 
terms represent in great part only differences in the degree 
and extent of the local inflammatory phenomena — differences 
between which it is imjKJSsible in all instances clinically to 
draw a distinction. The chronic form of appendicitis includes 
those varieties described clinically as subacute, chronic, relaps- 
ing, and recurrent, and which, upon examination of the extir- 
pated appendix, reveal chronic catarrhal and interstitial in- 
flammatory alterations, with or without ulceration, progress- 
ing iu rare instances to obliteration of the lumen of the organ 
— obliterative apjiendicitis. 



ACUTE APPENDICITIS, 

There are three symptoms of acute appendicitis so constant 
and, when associated, so characteristic of the affection that I 
have designated them the "three cardinal symptoms." These 
are paiuj tenderness, and rigidity of the right lower quadrant of 
the abdominal wall. 



164 AITENDICITIS. 

Paiii is the initial symptom, and usually follows the ingestion 
of food which either is indigestible or has been improperly 
masticated and hastily swallowed. At the onset of the affec- 
tion the pain is paroxysmal or colicky in character, in which 
respect it simulates an attack of acute indigestion or, in aggra- 
vated cases, of biliary or nephritic colic. This pain usually 
develops suddenly, continues a variable length of time, recurs 
at irregular intervals, and is distinctly cramp-like in char- 
acter. It leads to Hexion of the right thigh and to a general 
favoring of the right side of the body. Such may be its inten- 
sity that sudden evacuation of the bowels, vomiting, and great 
prostration may develop. 

The [laroxysmai character of the initial pain in the majority 
of cases can not be too strenuously insisted upon. Indeed, 
such is the character and severity of the pain lin many in- 
stances that there have occurred numerous cases in which it 
has been attributed by reputable physicians, as has been inti- 
mated already, to biliary or nephritic colic. Because of its 
character the term appendicular colic has been applied to it. 
This designation, however, has been objected to, because, it ia 
asserted, the pain is inflammatory and not functional in nature. 
This is partly, but not entirely, true. The pain is indeed in- 
flammatory, and this, I believe, aggravates it, but it is also, 
in part at least, functional. It is not necessary to assume that 
it is an effort on the part of the appendix to rid itself of ap- 
pendicular calculi or foreign bodies that give rise to the pain. 
Indeed, the improbability of such in the majority of cases is 
evident from the fact tliat such calculi are found in some ap- 
pendices that are quite normal, and that they are entirely 
absent from some appendices despite the occurrence of the most 
severe paroxysmal pain. It is generally assumed that in health 
the appendix empties itself of accumulated secretion and fecal 
matter by its normal peristalsis. In view of the fact that we 
are now aware that defective drainage is one of the most 
important factors in the production of appendicitis, the conse- 
quences of the accumulation and stagnation of the secretion of 
the appendix are self-evident ; and it is but fair to assume that 
the ettbrt of the appendix to rid itself of such accumulated 
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secretion (to wliich is opposed some barrier) is sufficient to 
engender colicky pain. In this respect the pain is quite as 
functional as is that which attends the efforts of the gall-bladder 
or kidney to free themselves of calculi. In the event of the 
appendix being inflamed, such pain is naturally much aggra- 
vated. On the other hand, peristalsis of an inflamed appendix 
is of itself sufficient to give rise to paroxysmal pain ; and the 
more extensive the ulceration and consequent exposure of nerve 
filaments, the more severe is likely to be the pain. And this 
may be further aggravated by the presence of an appendicular 
calculus. The irritation in these cases is reflected along the 
numerous branches of tlie superior mesenteric plexus of the 
sympathetic nervous system, some of which supply the appen- 
dix with both afierentand efferent nerve fibers. 

The pain continues of a colicky character for a greater or 
less period of time. The paroxysms, however, gradually lessen 
in number and severity, and the pain persists, being continu- 
ous and of moderate intensity. Acute exacerbations may 
nevertheless occur from time to time. These either arise spon- 
taneously or are provoked by various causes. Thus, palpation 
of the affected area, motion of the right thigh which causes 
contraction and relaxation of the psoas muscle, bending of the 
body to the left, deep inspirations, coughing, sneezing, etc., may 
either excite or intensify the pain. Later on in the course of 
the attack the pain may moderate considerably, and this, often 
interpreted as a good omen, is frequently, in reality, but an 
indication of perforation, gangrene of the appendix, or impend- 
ing dissolution. In some exceptional cases the pain is non- 
paroxysmal, constant, and dull from the very onset of the 
attack. This is especially likely to be the case in recurring 
attacks, when the pain is often described as of a peculiar boring 
character. 

The location of the initial pain in the majority of instances 
is the umbilical or peri-umbilical region ; next in order of fre- 
quency, the epigastrium ; and least commonly, the right iliac 
fossa. The typical pain of an attack of acute appendicitis is 
that which develops suddenly in one previously healthy, is 
cramp-like in character, referred to the umbilical or epigastric 
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regions, or is diffuse, and which later becomes localized to the 
right ihac fossa. In recurring cases the initial pain of the 
later attacks is often referred immediately to the riglit iliac 
fossa. The pain of appendicitis may, however, be referred to 
any region of the abdomen. It is a lack of knowledge of this 
fact tliat has led to many errors of diagnosis in acute abdom- 
inal affections. 

The location of what may be termed the secondary pBin in 
an attack of acute appendicitis varies somewhat in different 
cases. It depends to a great extent upon the position and 
direction of the appendix. After the development of a circum- 
scribed peritonitis it is usually referred to the right iliac fossa, 
because tlie appendix commonly occupies this region of the 
body. Not uncommonly, however, it is referred to the left side 
of the abdomen. If the np|>endix be long, with its tip over- 
hanging the brim of the pelvis, the pain will be referred to the 
left side of the abdomen, along the courae of the spermatic cord 
toward the testicle, or to the region of the ovary, or to the left 
side of the [wlvis. If the appendix be post-cecal and point 
north, the pain may be referred to the loin or back ; at times, 
if it point north, lying either in front of or behind the cecum, 
the pain may be referred to the region of the kidney or the 
liver. When the ap|>endix rests upon the psoas muscle and is 
in relation with the anterior crural nerve, the pain may be re- 
ferred to the thigh along the course of this nerve, and even to 
the knee. The pain in other cases may be referred to the area 
of distribution of the right genito-crural nerve — the testicle or 
vulva and the upper anterior and inner part of the thigh. 
With the pain referred to the right testicle, there may occur 
retraction of this organ, in which respect there develops a 
marked resemblance to an attack of nephritic colic. In still 
other cases tiio pain may be referred along the inguinal branch 
of the ileo-ingnina! nerve, to the inguinal canal, etc. At times 
the pain is more diffuse, but under such circumstances it ia 
usually most marked in tlie right iliac fossa. If, however, the 
tip of the organ occupy the left iliac fossa, or if the entire ap- 
pendix be situated in this region, as occurs in transposition of 
the viscera, the greatest amount of pain will be referred to this 
region. 
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Tenderness upon pressure is one of tlie most constant and 
valuable signs of appendicitis. It is always present. The area 
of tenderness in the beginning of an acute attack is small, and 
is limited to the site and position of the appendix. This is 
usually at McBurney's point, a point located midway between 
the umbilicus and the anterior superior spine of the right 
ilium, and a point that marks the position of the base of the 
appendix. It is natural to expect that the tenderness should 
be over the seat of the most marked disease of the appendix. 
As a consequence, the most tender point varies more or less 
with the position of the appendix. As already stated, the 
greatest tenderness is usually at McBurney's point, but if the 
appendix be post-cecal and the rigidity of the abdominal walls 
marked, tenderness is sometimes difficult to ehcit, and its de- 
tection may require deep palpation. When the appendix is 
long, the point of greatest tenderness may be upon the left 
side, in the lumbar region (requiring deep palpation for its 
discovery), or in the pelvis. When the pain is referred to the 
left side, as a consequence of the appendix projecting into the 
pelvis, pressure over the painful area increases the pain upon 
the left side, and excites pain also upon the right side. The 
tenderness, when situated in the pelvis, may not be detected 
except by rectal or vaginal examination, the value of which 
in many instances can not be overestimated. Naturally, in 
women the possibility of the tenderness being the consequence 
of inflammation of tlie right tube and ovary must be borne in 
mind, and a differential diagnosis should be attempted. 

While, as intimated, the point of greatest tenderness is 
usually over the inflamed appendix, there are some exceptions 
to this rule. Thus, in a young adult I recently found the 
point of greatest tenderness to the left of the left rectus muscle, 
a little above the level of the anterior superior spine of the 
ilium. By rectal examination a small and very sensitive mass 
was detected in the recto-vesical fossa. Operation demonstrated 
that the appendix occupied the latter situation. On the other 
liand, I recall cases in which the point of greatest tenderness 
was immediately above tlie middle of Poupart's ligament. 
This, as demonstrated by operation, corresponded in position 



168 



APPKNDICITIS. 



with an acute curve in the appendix. lu theae cases the ap- 
pendix originated from the postero-exterual aspect of the base 
of the cecum. Thence it descended in front of the cecum as 
far as its apex, where it abruptly curved upward. 

After the remission which often follows the sudden severe 
primary pain there sometimes remain only tenderness and 
rigidity of the abdominal muscles to indicate that the disease 
is still active. But after the advent of suppuration the tender- 
ness in the right iliac fossa usually becomes exquisite, and the 
tender area increases in size with the extension of the abscess. 

Rigidity of the abdominal wall, next to pain and tenderness, 
is the most reliable sign of appendicitis. This is usually con- 
fined to the right lower abdominal quadrant, and develops 
immediately the pain is localized to this region. It varies in 
degree in different cases, but is generally well marked, and is 
most intense over the site of the inflamed appendix. In some 
instances the rigidity is so pronounced that it precludes palpa- 
tion of either the appendix or a possible peri -appendicular 
abscess, and, in addition, gives to the percussion note a high 
pitch. When the pain has been referred to the left side, sup- 
puration has supervened, and the pus collection occupies the 
pelvis, marked bilateral rigidity of the recti muscles and of the 
lower portion of the abdominal wall develops. When i>eriton- 
itis becomes diffuse, rigidity of the entire abdominal wall occurs. 

Although the three cardinal symptoms are the most im- 
portant indications of acute appendicitis, there are other clinical 
manifestations that present themselves with more or less regu- 
larity, and that are of value in the diagnosis. Of these, there 
should be noted : disturbances of the gaatro-intestinal tract, 
elevation of the temperature, disturbances of the cardiac and 
respiratory rhythm, abnormalities of the urine, etc. 

Vomiting is a more or less constant symptom of acute appen- 
dicitis. It often occurs coiuciden tally with the onset of the 
initial pain, and may occur only once. In favorable cases it 
usually does not persist, but rather subsides with the localiza- 
tion of the pain in the right iliac fossa. In the event of sup- 
puration it is likely to persist some time, and in unfavorable 
cases it may be continuous and uncontrollable. The vomited 
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matter consists first of the gastric contents, then of bile or bile- 
stained fluid, and, finally, if septic peritonitis with consequent 
intestinal paresis have developed, of stercoraccous matter. 
Wlien the vomiting becomes stercoraccous, tlje matter is thrown 
off by intestinal regurgitation, and often presages a fatal ter- 
mination. The vomiting is sometimes attended by nausea, 
but both may be absent. Hiccup is sometimes observed, espe- 
cially if the appendix point north and peritonitis has devel- 
oped ; more particularly, however, if the diaphragmatic perito- 
neum be involved. 

The condition of the bowels varies in different cases. In 
the majority of cases constipation is observed. Diarrhea, bow- 
ever, sometimes ushers in the attack, particularly in those cases 
in which the initial pain is intense and which appear unfavor- 
able from tbe start. In 341 of my own cases constipation was 
observed in 249, diarrhea in 42, alternate constipation and 
diarrhea in 11, and in 39 tbe bowels were normal. Obstinate 
constipation occurring early in the course of the disease is due 
to intestinal paresis tbe result of infection, to reflex paralysis 
of the bowel, or to the pernicious indiscriminate adminis- 
tration of opium. Neither constipation nor diarrhea seem to 
play much part in the causation of appendicitis, as in the 
majority of cases, prior to the onset of the attack, the bowels 
have been normal. As soon, however, as appendicular infec- 
tion takes place there resuUa a disturbance of the normal 
movement of the intestine, and constipation usually results. 
Tlie latter is thus a symptom, not a cause, of the disease. The 
occurrence of this constipation, in association with vomiting 
and acute abdominal pain, in one previously healthy has led 
to many errors in diagnosis — inflammation of the appendix 
being mistaken for acute strangulation of the bowel or some 
other form of intestinal obstruction. The constipation may 
not develop at the onset of tbe attack. For several days the 
bowels may be normal, or there may be diarrhea, or alternate 
diarrhea and constipation. The definite occurrence of the 
latter may be postponed until tbe third, fourth, or fifth day, 
after which it may be most marked. If it persist from the 
commencement of the attack, or if it develop later and con- 
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tinue unrelieved, despite appropriate treatment, it usually indi- 
cates that the disease is most serious and will probably termi- 
nate fatally. 

The temperature varies greatly in different cases of the same 
nature, and, in general, is a most unreliable factor in both 
diagnosis and prognosis. It certainly bears no direct relation 
to the gravity of the anatomic lesions. In what may be 
termed a typical attack of appendicitis there is usually moder- 
ate fever of abort duration ; that is, at the commencement of 
the attack there is generally fever that amounts to from 101° 
to 103° K., or more. The temperature usually rises rapidly, but 
sometimes rather slowly, and remains above 101° F. forone, twoi 
or more days, after which the moruing temperature is often 
normal. Subsequently, renewed elevations of temperature of 
varying degree may occur. These are probably not uncon- 
nected with new foci of infection or of absorption of bacterial 
products. It must not be presumed, however, that these latter 
always manifest themselves by elevations of temperature ; they 
often occur witliout any rise of the temperature whatever. 
Indeed, the temperature often continues to approach tlie nor- 
mal, or, having reached normal, remains so, despite the devel- 
opment of severe complications. In some cases there occurs 
but a moderate elevation of the temperature, which does not 
persist more than a few days. A few cases have been re- 
ported in which there has been no fever from the commence- 
ment to the termination of the attack; but these are most ex- 
ceptional. Coincident with the development of a jieri-appen- 
dicular abscess there is usually a rise of the temperature ; in 
some such cases, however, tlie temt>erature remains stationary 
or falls. There may be early perforation or gangrene of the 
appendix and peri-appendicular abscess with but moderate rise 
of the terajwrature ; on the other hand, there may be a decided 
rise of temperature with simple catarrhal appendicitis. A 
sudden fall of the temperature to the normal or subnormal by 
no means warrants a favorable prognosis. Indeed, in a great 
number of cases such fall in reality indicates the lull preced- 
ing the storm of destruction — perforation of the appendix or 
rupture of a circumscribed abscess. With the development of 
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certain complications — such aa general peritonitis, septic phle- 
bitis, abscess of the liver, pyemia, etc. — the temperature almost 
invariably rises, and often reaches a high point, 104° or 105° 
F. It may continue high, with remissions, and become de- 
cidedly hectic. There are, finally, some cases in which the 
temperature continues high from the commencement to the 
termination of the attack. Such cases may end in recovery, 
tliough they are much more likely to terminate fatally. The 
temperature is thus a most unreliable aid in both diagnosis 
and prognosis. It bears no relation whatever to the serious- 
ness of the anatomic lesions, but is rather the expression of 
the reaction and the resistance of the individual to the viru- 
lence of the infection, and it fluctuates with the variations of 
these factors. 

The rate of the pulse bears no relation to the gravity of the 
attack of appendicitis. It may be slow or it may be rapid, 
and, in general, what has been said concerning the tempera- 
ture applies with equal force to the pulse-rate. Tlie character 
of the pulse, however, is of considerable value with reference 
to tlie gravity of the attack and the prognosis. If the pulse 
be strong, of good volume, regular, and the rate proportionate 
to the temperature, the outlook is favorable. If, on the other 
hand, the pulse be rapid, disproportionate to the temperature, 
of poor volume, irregular, and weak, the outlook is most 
unfavorable. In general, the pulse is a much better index of 
the gravity of the attack than the temperature. 

Variations in the respiration play a comparatively unimpor- 
tant part in the symptomatology of most cases of appendicitis. 
Early in the attack there is usually voluntary limitation of the 
respiratory excursions, the patient favoring costal breathing. 
If abdominal distention he pronounced, respiration is corre- 
spondingly embarrassed, while if there be diffuse peritonitis, 
the respiratory movements are almost exclusively costal. Very 
rapid respiration is often a manifestation of toxemia. In some 
such cases the breathing is excessively rapid, under which 
circumstances it often indicates some pulmonary complication, 
and usually presages a fatal termination. In advanced cases 
there is often noticeable a [leculiar reflex condition of the 
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pharynx that is tiescribed by the patient as a difficulty in 
swallowing. 

Chills are of rather uncommon occurrence in appendicitis. 
Those that do occur are mostly of nervous or reflex origin. If, 
however, at the onset of the attack they occur in rapid succes- 
sion, and are accompanied with high temjieraturB, they indi- 
cate rapidly developing gangrene of the appendix. I have 
seen .■several cases in which the patient, previously well, was 
suddenly attacked with acute abdominal pain, severe chill, 
and high fever, followed by profuse sweating — the attack in all 
respects resembling a malarial paroxysm. At the operation, 
undertaken within forty-eight hours, the appendix was found 
gangrenous. The opinion commonly entertained that the 
development of jieri-appendicular abscess is attended with 
eliills is fallacious. The formation of such abscess is but 
rarely accompanied by chills or even by chilly seusations. It 
is much to be regretted that the erroneous opinion that Ibe 
development of peri -appendicular suppuration is indicated by 
the occurrence of chills obtains, as the physician, awaiting 
such chills, in often deterred from regarding the proper treat- 
ment of a case of appendicitis as operative until a large fluc- 
tuating mass has formed. Chills occurring on the second or 
third day of the attack and associated with high fever usually 
indicate the development of metastatic or embolic absces,ses. 

The general condition of the patient varies in different in- 
stances. In the early hours of the attack there is the general 
facial expression of pain and considerable anxiety. Later, 
with the moderation of the pain, the patient remains quiet in 
bed and favors the right side. A characteristic posture is 
usually assumed in that the patient prefers the dorsal decubi- 
tus, inclines the body somewhat to the right, flexes the right 
thigh, keeps the left thigh prone, demands perfect quiet, 
and resents disturbance in the desire not to provoke or to 
intensify the pain. Aside from the general expression of 
pain and anxiety in the early hours of the attack, the facial 
expression is seldom indicative of serious disease. As the 
lesions become more wide-spread and peri -appendicular ab- 
scess and general peritonitis develop, the expression becomes 
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more anxious, and a peculiar serious cast of countenance 
supervenes — facies abdominalis. In severe cases slight cyano- 
sis and profuse perspiration sometimes occur. When the dis- 
ease is somewhat advanced, restlessness may develop. This, if 
marked, particularly in children, is indicative of severe infec- 
tion, of the probable presence of pus, and is a very unfavora- 
ble symptom. The tongue is usually furred ; if diffuse peri- 
tonitis occur, the tongue may become dry, and sordes may 
collect upon the gums and teeth. In severe cases the tongue 
may become lissured. If there occur a sudden perforation of 
the appendix or a rupture of an appendicular empyema or 
peri-appendicular abscess, the severe pain may suddenly remit, 
the temperature fall, the pulse-rate increase, a marked pallor, 
profuse perspiration, and a most anxious facial expression 
supervene. 

The foregoing are the most noteworthy symptoms of acute 
appendicitis; the diagnosis of the condition, however, is mucli 
facilitated by a thorough physical examination of the patient. 
This should be done systematically, by inspection, palpation, 
percussion, and auscultation. 

The result of inspection of the abdomen in the majority of 
cases is completely negative. In a small proportion of cases, 
however, there will be detected a greater or less bulging of the 
right iliac fossa. In the early stages of the attack this is un- 
common ; in the later stages it may be due to a peri-appendic- 
ular abscess : it is rarely due to a nonsuppurative inflammatory 
exudate and serous infiltration of the abdominal wall. 

A general distention of the abdomen is not infrequently 
observed, and may be due to one of several causes ; To 
mechanical obstruction of the bowel, the consequence of the 
constricting action of bands of adhesion ; to paralysis of the 
intestine, the result of septic infection, of the use of opium, 
etc. ; to obstinate constipation with resultant accumulation of 
putrefactive gases, etc. In a few cases there develop on the 
first day of the attack, as a consequence of general irritation 
of the peritoneum, a general distention and some diffuse ten- 
derness of the abdomen. But these usually subside rapidly. 
Richardson points out that it is possible, by means of auscul- 
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tatioa, to distinguish between the distention due to accumulated 
gas and that due to paralysis of the intestine the consequence 
of infection ; the sounds of the peristaltic action of the bowel 
are clearly audible in the former condition, but are absent in 
the latter. Distention, though usually general, may sometimes 
be limited to the right side of the abdomen, as a result of that 
portion of the bowel contiguous to the inflamed area alone 
being aflected. This local distention may, upon occasion, 
beconjo marked, by reason of the still functionating intestine 
forcing a greater or less quantity of gas into the affected por- 
tion. As is to be expected, the distention is most marked when 
the peritonitis is dilTuse, In some cases of diffuse peritonitis, 
however, though the inte,stines are more or less distended, the 
abdomen raaybe quite flat and its wall rigid and hard. Under 
such circumstances there often arise most unpleajsant symptoms 
the consequence of pressure from below upward upon the thor- 
acic organs. Marked distention of the abdomen, particularly 
of the epigastric region, associated with persistent and uncon- 
trollable nausea and vomiting, presages a fatal termination. 

By palpation, in the early stages of an acute attack, we are 
usually uuable to detect more than tenderness in the right 
iliac region — of which mention has already been made when 
discussing the three cardinal symptoms of the disease. In 
some cases, however, we can recognize by rather deep palpa- 
tion a sense of resistance, which is sometimes distinctly cir- 
cumscribed and of elongated, cylindric outline. This may 
with reason be ascribed to a tliickened appendix and some 
possible peri- appendicular exudate of a nonsuppurative nature. 
In some cases such is the tenderness over the region of the 
appendix that even moderately deep palpation is impossible- 
In other cases the rigidity of the abdominal wall precludes 
satisfactory palpation. 

On the other hand, in addition to tenderness and rigidity of 
the abilominal muscles, palpation may reveal a rather diffuse 
resistance or a more or less distinctly circumscribed swelling 
or tumor in the right iliac region. The tumor, when palpable, 
is of smooth or roundish contour, and its edges are usually 
sloping. It varies in si^e in diflerent cases. It is sometimes 
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no larger than an egg; it is usually as large as a lemon or 
small orange; it is rarely as large as a cocoanut. It generally 
courses parallel with Poupart's ligament and is removed a 
short distance from the crest of the ilium. When large, how- 
ever, it may reach the ilium, and may extend upward beyond 
its crest and beyond the median line of the abdomen. The 
tumor in the vast majority of cases is immobile. It is gener- 
ally firm, but may be quite soft; in some cases, particularly if 
it be large, it may present distinct fluctuation. 

The conditions ujwn which this tumor or swelling depends 
vary somewhat in different instances. In cases unattended by 
peri-appendicular suppuration it is due to the thickening and 
edema of tlie inflamed tissues — the wall of the appendix, and 
possibly the cecum and the omentum ; to peri-appendicular 
serous, sero-fibrinous, and fibrinous exudate; to inflammatory 
alterations not only of the visceral, hut also of tlie parietal peri- 
toneum of the iliac fossa and the abdominal wall ; and in some 
cases to serous and cellular infiltration of the transversalis fascia 
and the abdominal muscles. In the majority of these cases 
the she of the swelling is usually dependent upon the amount 
of the peri-appendicular exudate, which at times is excessive. 
In endeavoring to formulate an opinion as to the cause of a 
swelling in an individual case it must be borne in mind that 
the plastic exudate surrounding an inflamed appendix may be 
3 cm,, 4 cm., or 5 cm. in thickness. As a consequence, it must 
not be assumed that all tumors, even if they be of moderate 
size, have within them a purulent focus. Some even very 
large swellings develop with such rapidity and become so 
quickly dissipated that it is impossible to hold with reason 
that they have been suppurative. Such exudates, however, 
are very prone to become purulent, and it is true that all 
tumors of moderate and large size are, in part at least, com- 
posed of pus. It is, of course, in cases in which there is a con- 
siderable quantity of pus that fluctuation may be elicited. 

The consideration of this swelling naturally leads to a dis- 
cussion of the question of stercoral typhlitis. That the condi- 
tion formerly referred to as typhlitis is not typhlitis, but ap- - 
pendicitis, is stated elsewhere. That stercoral typhlitis — an 
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inflammatory condition of tlie cecum the consequence of the 
irritant action of feces retained witliin it without extrinsic 
cause — does not occur is equally true, and must be evident to 
all who have had experience. In discussing this question, 
Sahli aptly remarks tliat " anything under the sun may excep- 
tionally occur once." That stercoral typhlitis may occur can 
not be denied ; the assertion that it does occur is not based 
upon any sound evidence found at either operation or necropsy. 
By some a series of cases presenting pain, tenderness, and a 
more or less soft tumor iu the right iliac fossa, constipation, 
slight fever, etc., have been recognized as stercoral typhlitis — 
not that any one has ever described the anatomic lesions of 
stercoral typhlitis, but solely upon clinical assumption. It is 
in such cases that early operation has demonstrated the pres- 
ence of catarrhal and interstitial appendicitis with serous or 
fibrinous peritonitis. The cecum, in such cases, but rarely 
reveals evidence of disease, and such as does exceptionally 
occur is always less marked than is that of the appendix. In 
the event of coprostasis the cecum is by no means the seat of 
predilection of such stagnating feces. Feces are commonly 
found in the colon, but they are rather unusually encountered 
in the cecum, and such as are detected in the cecum are always 
much softer than those elsewhere in the colon — as is to be ex- 
pected from the close proximity of the cecum to the ileum. In 
my operative experience, which is now considerable, I have 
never encountered any fecal stagnation in the cecum. If fecal 
stagnation be the cause of inflammation of the intestine, we 
would naturally expect the descending colon and the sigmoid 
flexure to be frequently the seat of such disease. Fecal tumors 
that are palpable during life are never encountered in the 
region of the cecum. Fecal impaction, when it does occur in 
the cecum, from causes such as stricture of the bowel, etc., does 
not give rise to the sj-mptoms ascribed to stercoral typhlitis. 
The absence in extensive necropsy records of any mention of 
fecal stagnation in the cecum is evidence that a condition that 
is not encountered at operation is not observed after death. 
Clinically, there is found to be gradual progression in the 
severity of the symptoms of those cases recognized by some as 
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stercoral typhlitis to those with unmistakable evidence of 
serious appendicular lesions and circumscribed and diffuse 
peritonitis. The occurrence of ulceration and perforation of 
the cecum with peri-cecal suppuration, even in the absence of 
perforation of the appendix, can not be considered prima facie 
evidence that the perforation of the cecum occurred from 
within outward and that the peri-cecal suppuration is the con- 
sequence of primary disease of the cecum. In such cases the 
sequence of events is as follows: There first occurs an inflam- 
mation of the appendix, which is usually attended by ulcera- 
tion, but which may not go on to perforation. There then 
develops a peri-appendicular abscess, the reasons for which 
are explained iii the chapter on the pathology of the affec- 
tion. This finally ruptures into the cecum, an occurrence 
which presents its anatomic proofs in the greater destruction 
of tissue at the serous, not the mucous, coat. Other cases of 
perforation of the cecum are the result of the rupture directly 
into the cecum of an appendix that has formed adhesions with 
it. That perforation of the cecum the consequence of a primary 
typhlitis does not occur is indicated by the statistics of Ein- 
horn, who found that among 18,000 necropsies, the very few 
cases of primary perforation encountered were all in cases of 
intestinal stenosis. That stercoral typhlitis may occur I will 
not deny ; that it does occur, I do not believe. 

Percussion is of subordinate importance in the diagnosis. 
In the event of a swelling or tumor in the right iliac fossa the 
note is generally dull and high in pitch. Such " note may, 
however, be due to causes other than appendicitis with peri- 
appendicular peritonitis, and these morbid conditions may 
develop without the occurrence of dullness on percussion. 
Even large periappendicular abscesses may exist with a tym- 
panitic note in the right iliac fossa. Such note will occur, for 
instance, if a coil of intestine overlie the abscess. A dull note, 
of tympanitic quality and high in pitch, may occur in the 
absence of an abscess if there be excessive rigidity of the ab- 
dominal wall. At times there is found an area of tympany 
intervening between the ilium and the area of dullness. This 
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is generally due to the presence in this region of the cecum — 
the abscess being situated medianly. 

AuscuIUition reveals little of importance in tlie diagnosis. 
Reference has already been made to its value in distinguishing 
between distention due to accumulated intestinal gns and thnt 
due to j)aralysis of the intestine the consei|uence of infection. 
Mannaberg and Nothnagel have drawn attention to an accen- 
tuation of the second pulmonic sound of the heart in appen- 
dicitis; but the cause of the phenomenon has not been ex- 
plained. Auscultatory percussion by means of the stethoscope 
or phonendoscope may assist in the delimiUition of the tumor. 

From the commencement of certain attacks of ai)i)endicitis 
frequency of urination is often a prominent symptom. In 
certain cases this is doubtless due to disturbances of the 
sympathetic nervous system ; in others, — those in which the 
inflamed appendix occupies the pelvis, — to an irritation com- 
municated directly to the bladder. In peritonitis involving 
the serous coat of the bladder retention of urine, necessi- 
tating catherization, may occur. The urine is usually dimin- 
ished in amount, of high specific gravity, dark in color, and 
often contains albumin, casts, and an increased amount of 
urobilin and indican. These alterations are due in part to 
the fever usually present at the commencement of the attack, 
but particularly to the direct action on the kidneys of the 
toxin of the bacteria concerned in the production of tiie ap- 
pendicitis. Of the excessive virulence of this toxin in many 
cases sufficient experimental proof has already been adduced. 
Its action on the human organism is to produce parenchyma- 
tous degeneration of tlie tissues, especially of the liver, heart, 
kidney, etc. In tlie kidney it produces acute and subacute 
toxic nephritis. I have records of numerous cases in which 
the urine was less in amount than normal, and contained erv- 
throcytes, leukocytes, liyaline, granular, and epithelial casts, 
des<iuamated epithelium, granular debris, etc. In most of these 
cases the urine returned to the normal condition during conva- 
lescence, an<l such may be expected in favorable cases. 

Leukocytosis has l>een observed in a number of cases of ap- 
pendicitis. Its value as regards diagnosis, prognosis, and 
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jndicatioa to operation is insignificant. Its presence or absence 
is no index to the nature or extent of the lesions of the ap- 
pendix. A marked leukocytosis (above 20,000 to the cubic 
millimeter of blood) is indicative of suppurative jjeritonitis, 
which may be either circumscribed or diffuse; but either or 
both of the latter may occur without leukocytosis, Tliis, how- 
ever, is of very grave prognostic signifi^'unce. 



CHRONIC APPENDICmS. 
Clironic appendicitis may develop in one of several ways. 
It may commence insidiously, with indefinite and vague 
symptoms, so that the patient is unable to designate any stated 
time as tlie date of the beginning of Ids illness. It may follow 
a more or less frank attack of acute appendicitis from which 
the patient recovered by medicinal treatment or by surgical 
treatment, the appendix, however, not being removed. In 
certain cases of the second variety the acute attack is partly 
recovered from, but the patient does not entirely regain his 
former health, and attacks of acute exacerbation occur from 
time to time. This is known as relapsing appendicitis. In 
other cases the patient apparently recovers his former health, 
and at long intervals — six months, a year, or more — other 
attacks occur. This is known as Tectirring appendicitis. That 
recurrences are very frequent is indicated by various statistics. 
Thus Nothnagel gives the percentage of recurrences in his 
experience as 16 per cent. ; Rotter as 21 per cent. ; Sonuenburg 
as 32 per cent.; and Sahli, from a collective investigation of 
4593 cases from private practice, as 20.8 per cent. Of 4G0 of 
my own cases, recurrences were noted in 312 (67.8 per cent.). 
The vast majority of recurrences develop within the first six 
months; there are less within the succeeding six months. 
During the following years the likelihood of recurrence 
becomes gradually less; recurrence may neverthele.ss occur 
after a great number of years. The number of recurrences 
that a patient may suffer is variable. Of the 312 patients 
previously referred to, 89 had two attacks, 52 had three attacks, 
30 had four attacks, 18 liad five attacks, 16 bad six attacks, 6 
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liad seven attacks, 2 had eight attacks, 2 had nine attacks, 4 
had ten attacks, 1 liad twelve attacks, 2 had sixteen attacks, 
2 had twenty attacks. The number of attacks that the re- 
mainder had is not known. 

The symptoms of chronic appendicitis are most variable. 
The most constant of all is pain, which is usually confined to 
the right iliac fossa. It is of slight or moderate intensity, 
often persistent, and subject to acute exacerbations of minor 
intensity. The pain is increased by blows in the region of the 
appendix, by sudden exertion or undue exercise, and by the 
presence in the intestinal tract of indigestible food, which, by 
exciting increased peristalsis, leads to traction upon the peri- 
toneal adhesions. The acute attacks are often of marked 
severity, incapacitating the patient for work and confining him 
to bed. At times the acute lesions may progress to ulceration 
and perforation of the appendix, with the development of a 
peri-appendictilar abscess or diffuse i>eritonitis. The symptoms 
of sucli attacks are those described in connection with acute 
appendicitis. At other times the acute exacerbations are rela- 
tively inconspicuous, and the pain is more or less dull and of 
unvarying intensity. One of my patients had constant pain 
for fifteen years. 

Associated witli the pain there is sometimes general debility 
and indisposition for work or exertion of any kind. There are 
often the indications of intestinal indigestion — abdominal 
fullness and distress, tympanites, l>orborygmi, coated tongue, 
capricious appetite, mucous diarrhea with alternate constipa- 
tion, headache, malaise, hypochondriasis, etc. Neurasthenia 
is frequently a concomitant condition. Fever is usually ab- 
sent. When present, it is of importance only when of the 
hectic type. 

Palpation reveals more or less tenderness in the right iliac 
region. At times, even in the absence of much pain, the ten- 
derness may be exquisite. In the majority of cases, if the 
tenderness be not prohibitive of deep palpation, an enlarged 
and thickened appendix can be made out. At times this can 
be rolled beneath the palpating finger as an indurated cylin- 
dric mass. If there be much exudate and adhesions, and 
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especially if the omentum be adherent to the appendix, a dis- 
tinct mass of rather large dimensions can be demonstrated by 
palpation. Not infrequently palpation of a chronically in- 
flamed, semi-quiescent appendix excites an acute exacerbation 
of the inflammation. This is especially likely to be the case 
if the appendix contain a focus of pus. If the latter be 
present, tenderness on palpation is also likely to be more 
marked than when it is absent. 

The danger attendant upon these chronic cases is their ten- 
dency to develop suddenly an acute exacerbation, which may 
go on to ulceration, perforation, gangrene, circumscribed or 
diff^use peritonitis, etc. 

SUMMARY. 

There is no constant relationship between the symptoma- 
tology and the pathologic alterations. 

Of acute appendicitis there are " three cardinal symptoms " 
— pain, tenderness, and rigidity of the abdominal wall. 

The pain usually develops after eating. At first it is colicky, 
and is referred to the epigastrium ; later, it becomes localized 
at the site of the appendix. 

Tenderness on pressure is always present, and is sometimes 
best elicited by rectal or vaginal examination. The point of 
greatest tenderness is usually over the site of the appendix. 

The rigidity of the abdominal wall is usually right-sided. 
It follows the localization of the pain, and is most marked over 
the inflamed area. 

Vomiting is common at the onset of the attack. It desists in 
favorable cases. Its continuance is an unfavorable symptom. 

In chronic appendicitis the history is important. Localized 
pain and tenderness are the most constant symptoms. Palpa- 
tion is a most valuable means of diagnosis. 



DIAGNOSIS. 

The diagnosis of appendicitis is ordinarily unattended by 
special difficulties. When there are present the three cardinal 
symptoms of the disease, — that is, sudden onset of acute abdom- 
inal pain, with or without vomiting, occurring in one previously 
well ; unilateral rigidity of the right lower abdominal wall ; ten- 
derness over the site of the appendix, — the diagnosis of apj>endio- 
itis is warranted in the majority of cases. That the diagnosis 
is not always made is due to several causes, of which the most 
important are the persisting belief in a primary typhlitis, the 
nonapprecifltion of the frequency and the seriousness of ap- 
pendicitis, and the all too common habit of speaking of gastro- 
intestinal disorders attended by pain, nausea, and vomiting, as 
" inflammation of the bowels."' Happily, the idea of a primary 
typhlitis is being dissipated, but there still lingers in the 
minds of many the idea of an inflamed cecum filled with 
fecal matter and a consequent inflammation of the surround- 
ing connective tissues — para-tj'pblitis. By some the appendix 
is still disregarded. If from this mental picture the cecum 
could he entirely obliterated, and in its stead an inflamed ap- 
pendix substituted, mistakes in diagnosis would be of lest 
common occurrence. A conscientious effort to differentiate the 
various conditions grouped by some under the generic term 
" inflammation of the bowels," and an appreciation of the fre- 
quency and seriousness of appendicitis, which must be evident 
to all acquainted with the pathology of the affection, will t 
further to decrease the number of diagnostic errors. 

Failures in diagnosis may often be explained by the fact 1 
that the initial symptoms have been lost sight of, or have been I 
concealed by the injudicious use of opium. The commence- I 
ment of an attack of appendicitis very closely simulates acuta » 
indigestion, in that there occur vomiting, colicky pains, oftea i 
implicating the entire abdomen, and tenderness. In appen- 
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dicitis the nausea and vomiting usually occur after the acute 
abdoiuiual pain, whereas in acute indigestion this is not always 
the ease. In appendicitis, also, the general abdominal pain 
soon becomes localized in tlie right iliac fossa, which fact 
should at once lead to the supposition of more serious trouble 
thau simple indigestion. Although the ]min is usually local- 
ized in the right iliac fossa, the fact should not be lost sight of 
that it varies somewhat with tlie position of the appendix. As 
already noted in the syniptomatologi', if the appendix point 
north, the pain may be referred to the lumbar or hepatic 
region. lu certain cases it is referred exclusively to the left 
side. In some of these cases the appendix points east, but 
commonly south and occupies the pelvis. This latter fact 
musfbe emphasized, as I have seen a number of cases in which 
the attending physicians, who were familiar with the general 
symptoms of appendicitis, were totally misled by the reference 
of the pain to the left side. Tlie citation of one case, that of 
the son of a physician, will serve to illustrate the importance 
of pain referred to the left side as indicative of the pelvic posi- 
tion of the appendix: 

Master A., shortly after a meal of indigestiblu food, wae suddenly soiled 
with acute abdominal pain, Toaiitiog, and rigidity of the right lower abdom- 
inal wall. SymptoniB of acute peritouitiB developed on the third day, where- 
upon the fjther consulted me, stating that he would have regarded the case 
as one of apjiendicitis }iad the pain not been referred to the left side. I told 
him that in niy opinion the disease was appendicitis, and that immediate 
operation was demanded. Two days later, I was hastily summoned to see the 
boy, whom I found suffering from a diffuse peritonitis of an active type. He 
had a pulse-rate of 130 a minute, a "leaky" skin, was constantly retching, 
and had obstinate constipation. I declined to interfere except to advise dis- 
continuance of opium and all ito preparations. Instead, I ordered small re- 
peated doees of calomel to the extent of securing free purgation, believing 
such medication wiser than oi>eration, at that time. Apparent recovery fol- 
lowed. I then advised operation to prevent recurrence, but the father de- 
clined to have his eon operated upon when in apparent good health. Within 
ten days a second attack occurred, I was again siuumoned, but being absent 
from home, other counsel was sought, and operation again deferred. Appar- 
ent recovery again ensued. Again I was consulted, and again advised opera- 
tion, to which objection wa« no longer made. At operation the appendix, 
the tip of which contained a collection of pus, and the whole of which was 
surrounded by a circuiu scribed abscess, was found occupying the [n'lvis, ad- 
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herent to iu floor otitl to the right ^itlc of thtt rectum. The uppeudix ma 
removed aud ud uticvi^tilful recovery followed. 

It should be borne in niinil that in tliose cases in which tlie 
pain is referred to tiie left side, and the jioint of greatest ten- 
derness is immediately above the pubis or in the left iliac 
region, the appendix extends into the jiclvis, and the greatest 
intensity of inflammation is at the tip of the organ. It is in 
this class of cases that vesical Bymptoms, such as irritability, 
frequent micturition, and retention of urine, are of value in the 
diajfnosis. 

The tenderness, which at the onset of an attack of appendic- 
itis is sometimes diffuse, also usually becomes localized to the 
right iliac fossa, and the point of greatest tenderness, usually 
McBurney's point, generally corresponds with the position of 
tlie inflamed appendix. This tenderness is one of the most 
constant and valuable signs of appendicitis. It may be elic- 
ited in many cases by slight pressure of the tip of one finger. 
In some cases of suspected appendicitis palpation of the ab- 
dominal wall will reveal but moderate tenderness ; the point 
of greatest tenderness being detected by vngiiial or rectal 
examination. 

In acute coses it is usually not at all diflicult to elicit ten- 
derness. When asked to locate the point of greatest tenderness, 
the patient himself will almost invariably direct attention to 
the site of the appendix. Palpation over tlie indicated region 
will reveal marked tenderness, and may provoke wave-like 
exacerbiitiuus of pain. In chronic cases it is more tliflicult to 
locate tenderness, but deep pressure will rarely foil to provoke 
pain aud tenderness, and may reveal a tliickenetl organ. In 
practising this palpation care must be exercised not to mistake 
any of the following for a thickened appendix ; The outer 
border of the rectus muscle, the semilunar aponeurosis, the 
inner border of the internal oblique and transversatis muscle, 
and the anterior crural nerve coursing along the outer border 
of the psoas mu.sele. Assistance may be had by comparing 
the conditions upon the opposite side of the body. 

There is usually a close relationship between the degree of 
tenderness and the degree of the progress of the disease. As 
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a rule, increase of tenderness denotes progression of the in- 
flammatory lesions, while decrease of tenderness occurring 
without the administration of anodynes generally indicates 
subsidence of the inflammation. If pus be present, the ten- 
derness is usually exquisite. If, however, septic absorption 
has progressed to such an extent that paralysis of the nerve 
filaments has ensued, there maybe little or no tenderness with- 
out abatement of the disease. Under such circumstances the 
other signs of appendicitis are so evident that no error in the 
diagnosis should occur. The appendix is usually less tender if 
the pus be confined within the appendix than it is if it be 
peri-appendicular. It is most marked in any peri-appendicular 
suppurative peritonitis, whether it owe its origin to ulceration, 
with or without perforation, to gangrene of the appendix, etc. 
In general peritonitis the tenderness is wide-spread. 

The rigidity of the abdominal muscles is usually evident 
upon gentle pressure. In the majority of cases it is confined 
to the right side ; at times, if the pain be referred to the left 
side, the rigidity is more pronounced upon that side. If the 
diseased appendix and a consequent peri-appendicular abscess 
occupy the pelvis, the abdominal rigidity will be bilateral, as 
is illustrated by the following case : 

Miss , about two weeks prior to my first visit, was suddenly attacked 

by what at first seemed to be acute indigestion. It did not yield to ordinary 
medication. In view of the fact that the spleen was enlarged, spots were 
present upon the abdomen, and the temperature was irregular, a provisional 
diagnosis of typhoid fever was made. On the other hand, the suddenness of 
the onset of the affection, the acute abdominal pain, the decided bilateral 
rigidity of the lower abdominal wall, the irregular temperature, the great 
pain produced by rectal and vaginal examination, and the characteristic full- 
ness of the pelvis rather indicated appehdicitis with a large collection of pus 
in the pelvis. I advised immediate operation, but adverse opinion of other 
counsel caused po8ti>onement for two days. Operation disclosed a large col- 
k^jtion of malodorous pus and the api)endix, which was perforated, occupying 
the j)elvis. The abscess was evacuated, the appendix removed, and an un- 
eventful recovery ensued. 

A careful consideration of the nature and cause of the local 
distention is sometimes demanded. This fullness, as has al- 
ready been stated, may be due to peri-appendicular i)eritonitis 
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luid to inflammatory lesions — serous and cellular inflltration 
— of the abdominal wall. lu certain cases tlie edema of the 
abdominal wall, associated with symptoms of another disease, 
may lead to the false impression that the affection is not ap- 
pendicitis, as is illustrated by the following instanc« : 

MUs H. liecMiue iU teu days prior tu niy eMminatiim. She had jjrcficiitcd 
thi' UBual mntiircslntions of ncute Bp|ieii<ticitis, but owiug to slight jaunilice 
iiuU iluuideil edeuia of thu tidsues uvvrlying the licpntic region iioil iht; lower 
right ohest, thi^re naa Home Uoubt in the wind of tlie utteiiUini; pbynciuu ns 
lit the loMtion of the iDfliLiomaUiry prooege. Upon presaure there wtw more 
pain over the edematoiu area than over the usual site of the appondlz. 
From A n-view of the syniptonis of the patient from the onset of the attacic, 
however, I concluded that the caae was one of auppurative appendinitis. and 
that die orgun (Minted north and whd located post-cecal. Operation cun- 
finuLtl the oorret:tne8s of these views. The appendix, gangrenous and n.>{a- 
nil«U from the (H.-eura, was po«t-ee«U and surrounded hy a eoUeclion of pus 
whioh extended behind the livL-r mid itiwiird tii the vertebral (ulumn. Re- 
covery cnaued. 

The occurrence of gangrene of the appendix is indicated 
by Budden cessation of the pain previously localized in the 
region of the ap]>eiidix, fall of tlie temperature, increased 
pulse-rate, anxtotis facial expression, and more or less profuse 
perspiration. The diagnosis of peri-append icular suppuration 
is wan-anted when, with tlie history of the ordinary initial 
manifestations of appendicitis, there are present continuous 
feVer and a tumor, whicii is exc|uisit«ly tender on pressure. 
If the tumor fluctuate, the diagnosis is rendered more certain. 

Serum Diagnoais. — Acting upon the assumption that the 
bacterium co!i commune is the predominant factor in the 
bacterial origin of most cases of appendicitis, and that the 
general symptoms of the disease are, at least in great part, due 
to the toxin of this bacterium, some investigations bearing 
upon the applicability of the Widal test with this bacterium 
were undertaken in the Pathologic Institute of the German 
Hospital. It was hoped that this test might prove of some | 
value in the diagnosis of the disease, more particularly i» | 
obscure cases, or that it might furnish a clew to the identity I 
of the causative bacteria or to the severity of the infection in ^ 
individual cases. No definite results were, however, obtained. 
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Nevertheless it is not denied that extensive series of such in- 
vestigations may lead to some noteworthy scientific and prac- 
tical consequences. 

SUMMARY. 

In the diagnosis the three cardinal symptoms are most im- 
portant : 

1. Sudden acute abdominal pain in one previously well. 

2. Unilateral rigidity of the lower abdominal wall. 

3. Tenderness over the site of the appendix. 

Soon after the onset of the attack the tenderness on pressure 
becomes localized, and its intensity is a fair guide to the in- 
tensity of the lesions of the appendix and peritoneum. The 
area of greatest tenderness is usually at McBurney's point, 
but it varies with the position and condition of the appendix. 

Rectal or vaginal examination or both should generally be 
made, but especially in those cases in which abdominal palpa- 
tion yields negative results. In these cases rectal and vaginal 
examinations demonstrate points of marked tenderness, some- 
times fullness, and are of the greatest value when the appendix 
points south. 

Tenderness is increased in : 

1. Pus formation. 

2. Gangrene of the appendix. 

3. Perforation of the appendix. 
Tenderness is decreased : 

1. After discharge from the appendix of an appendicular 
calculus. 

2. After free evacuation of the bowels. 

3. Late in suppurative cases when sufficient toxins have 
been absorbed to paralyze the peripheral nerve fila- 
ments. 

Abrupt cessation of pain indicates complete gangijpne. 

Pain and tenderness on the left side indicate that the appen- 
dix points south (rarely east) and occupies the pelvis. In 
these cases vesical symptoms are common. 

Pain on the left side with tenderness over the pubis indi- 
cates that the appendix points south and that the tip of the 
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organ alone is involved or that it is the seat of the most intense 
inflammation. 

Pain on the left side with bilateral rigidity indicates that 
the appendix points south and that a collection of pus sur- 
rounds it. 

Pain over the hepatic or the right renal region with tender- 
ness over the course of the ascending colon indicates that the 
appendix is either post-colic or post-cecal and post-colic and 
that it points north. 

Fullness appears late — after the development of an inflam- 
matory mass or the occurrence of suppurative peritonitis. 

Excessive tenderness is the most reliable sign of pus. 

Distention : 

1. Localized — is due to localized peritonitis. 

2. General — is due to : 

(a) Constipation. 

(6) The administration of opium. 

(c) Paralysis of the intestines the consequence of 
sepsis. 

(d) Mechanical intestinal obstruction. 

(e) General peritonitis. 

A chill denoting pus formation is rare. 

The detection of a tumor is often impossible on account of 
the tenderness and rigidity. When adhesions and infiltration 
are present, a tumor can usually be detected. Rectal examin- 
ation is often successful in determining the presence of a tumor 
or fullness when abdominal palpation is entirely negative. 
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While in the majority of cases the recognition of appendic- 
itis is not especially difficult, there are, nevertheless, some affec- 
tions that in many respects so closely simulate it as to give rise 
to perplexities in the endeavor to discriminate between tliem. 
Of these, the most important are various disorders of the gastro- 
intestinal tract, particularly typhoid fever and other morbid 
conditions attended by ulceration and possible perforation of 
the bowel ; disturbances of the gall-bladder; and, especially in 
the female, disease of the genito-urinary organs. There are, in 
addition, other rarer conditions which engender difficulties in 
the effort to establish a differential diagnosis, and which, in 
consequence, demand consideration. 



ACUTE INDIGESTION. 

An attack of acute indigestion resembles an attack of acute 
appendicitis in that in both there is a history of the ingestion 
of indigestible food, pain in the epigastric and umbilical 
regions, nausea, vomiting, and fever. Such is the resemblance 
between these two affections that many cases of acute appen- 
dicitis have been given, and are still given, slight attention, 
under the misapprehension that they are cases of acute in- 
digestion. The latter condition, however, in contradistinction 
to acute appendicitis, never gives rise to rigidity of the right 
lower quadrant of the abdominal wall, to tenderness on pres- 
sure in the right iliac fossa, nor does the pain become localized 
in the region of the appendix. Further, if the symptoms be 
due to acute indigestion, abstinence from all food and the 
prompt administration of a calomel purge, with evacuation 
of the bowels, will be followed by subsidence of the manifes- 
tations. 

A very common cause for the confounding of these two af- 
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fections ia tlie unwise administration of on opiate for the relief 
of pain. In tlie case of an adult suffering from acute abdom- 
inal pain the drug most commoniy administered ia, I regret 
to state, inorpbin hypodermically. Morpliiii undoubtedly 
arrests the pain, but in doing so it also obscures symptoraa 
which otherwise would serve as danger-signals. As a result of 
this injudicious course the pliysician ia too often mortified to 
discover that the case which he originally regarded as one of 
simple indigestion was in reality one of acute appendicitis. I 
have no hesitation in stating tliat many human lives are being 
daily sacrificed to the pernicious practice of administering 
morphin instead of purgatives in cases of acute abdominal 
affections, and in mistaking cases of appendicitis for acute in- 
digestion, biliousness, gastritis, or inflammation of tlie bowel. 
In many cases of children attacked by acute abdominal pain 
and vomiting the household remedy administered, or that 
obtained by messenger from the nearby druggist, is commonly 
some cholera or diarrliea mixture, or some secret nostrum the 
chief ingredient of which is probably some preparation of 
opium. This is equally as pernicious as a hyi>o<lerniic injection 
of morphin. It serves well to lesseu the chances of establish- 
ing a diagnosis early between acute indigestion and acute ap- 
pendicitis. 



BILIOUSNESS, OR ACUTE GASTRO-DUODKN.\L CATARRH. 
Biliousness, or acute gastro-duodenal catarrh, is usually 
manifested by pain iu the epigastrium, nausea, vomiting of 
food, which later may be mixed with bile, moderate fever, and 
constipation. At times there may be a slight icteric tint to 
the skin and conjunctivie. All patients who complain of 
"bilious attacks," acute indigestion, or cramp-like pains in the 
abdomen sliould be examined for appendicitis. Acute gastro- 
duodenal catarrh is diEFerentiated from acute appendicitis by 
the fact that in the former the pain does not become localized 
in the right iliac fossa, that there is no rigidity of tlie abdom- 
inal wall in the right lower quadrant, and that pressure over 
the ap|>endix does not elicit tenderness. As in acute indiges- 
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tion, fractional doses of calomel and entire abstinence from 
food usually suffice to establish a cure. The two conditions 
may be further differentiated by the fact that the symi)toms of 
acute indigestion and gastro-duodenal catarrli are not progres- 
sive if treated rationally, while those of acut6 appendicitis are. 



INTESTINAL COLIC. 

The fact that an attack of acute appendicitis is ushered in 
by abdominal colic may in some instances lead to the physi- 
cian's confounding the case with one of ordinary intestinal 
colic or enteralgia. At the onset both affections much resem- 
ble each other, but the colic in appendicitis grows more intense 
witli each succeeding return of the pain, and the attacks are 
wave-like in character. In the event of eitlier affection, the 
patient usually assumes the recumbent posture and flexes the 
thighs upon the abdomen. He complains of nausea, and may 
liave vomited. In appendicitis there are present the three car- 
dinal symptoms — pain, tenderness, and rigidity ; in ordinary 
enteralgia there is colicky pain, but no tenderness. On the con- 
trary, the pain is relieved by pressure over the umbilical region 
— to which the pain is referred. In exceptional cases of appen- 
dicitis the pain may be referred to the umbilical region. These 
are cases in which the appendix holds an easterly direction. 
Under such circumstances pressure in tlie umbilical region — 
that is, over the diseased appendix — increases the pain, reveals 
tenderness, and may aggravate the nausea. Otlier unusual 
positions that the appendix may assume should be borne in 
mind, and diligent search should be made for points of tender- 
ness in the endeavor to establish the correct diagnosis. 

Tlie duration of an attack of intestinal colic depends upon 
the provoking cause, and. often subsides under any rational 
treatment. An attack of acute appendicitis, on the other 
hand, usually progresses rapidly, and grave symptoms may 
manifest themselves earlv. 
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INTKSTINAh OBSTRUCTION. 

In iiitegtiiml obstruction the ouaet is more abrupt than in 
appendicitis. The pain, remittent in character and of a 
severe type, may be referred to the site of the obstniclion, or, 
more commonly, to the umbilicus ; in appendicitis the pain is 
not so severe, it is at first referred to the umbilicus, and later 
to the position of the appendix. In intestinal obstruction there 
are absolute constipation and inability to pass flatus ; persistent 
and uncontrollable vomiting occurs early and soon becomes 
fecal. In appendicitis constipation is not absolute, diarrhea 
may be present, and the vomiting ceases after the stomach is 
emptied. In intestinal obstruction the temperature and pulse 
are normal or subnormal until the advent of iieritonitis. In 
appendicitis the temperature is above normal. With the onset 
of peritonitis in intestinal obstruction regurgitant vomiting 
begins. This soon becomes fecal — a condition which rarely 
occurs in appendicitis except in the later stages. Intussuscep- 
tion is the most common form of obstruction in children, while 
obstruction from bands and volvulus is more common in adult 
life. Tumors the result of such forms of obstruction are gen- 
erally to the left of the linea alba. When obstruction is the 
result of intussHSception. blood and mucus will be discliarged 
from the rectum, and upon examination through this canal a 
tumor may be felt. Tlie development of peritonitis in acute 
intestinal obstruction is marked by great abdominal disten- 
tion, Sliock and collapse appear early in obstruction. Snch 
is not the case in appendicitis unless the attack be of the ful- 
minating type, and even then collapse appeal's later. 

Several cases of inflammation of Meckel's diverticulum, with 
resulting gangrene of the intestine simulating an attack of 
appendicitis, have been reported, but the condition is not pos- 
sible of recognition clinically. 



TYPHOm FEVER. 

Differentiation between typhoid fever and appendicitis is a 

frequent source of diagnostic perplexity ; so much so, indeed, 
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thftt upon moro than one occasion I have seen tlie surgeon 
forced to defer o[iemtion in appendicitis because the opinion of 
the majority of the medical attendants was tliat the disease was 
typhoid fever. Yet in the early stages of the two affections 
the characteristic symptoms are distinct. Tlie sudden onset in 
one previously well, the rigidity of the right lower abdominal 
wall, and the tenderness limited to the position of the appendix 
are collectively almost pathognomonic of appendicitis. On 
the contrary, the slow onset, attended by lassitude, headache, 
epistaxis, a peculiar temperature record, diffuse abdominal ten- 
derness, with relaxation of the abdominal walls, and an enlarged 
spleen, are distinctive of typhoid fever.and should be sufficient 
to establish a differential diagnosis with absolute certainty. If, 
in connection with these differential points, a liigital examina- 
tion of the rectum demonstrate a sensitive mass, any doubt of 
appendicular inflammatiou should be at once dispelled. Spots 
may be found, but they are not of absolute diagnostic value, 
since they may be present or absent in both affections. Typical 
roseola, however, in association with other signs and symptoms 
are most suggestive of typhoid fever. 

Follicular abscesses of the appendix are responsible for some 
mistakes in the difTerential diagnosis between appendicitis and 
typhoid fever. The minuteness of the collections accounts for 
the mildness and the prolongation of the sepsis, and for the 
lessened degree of the local symptoms. In this type of appen- 
dicitis there are persistent elaboration and continuous absorp- 
tion of infectious products, with a small amount of tissue 
involved. In many respects the temperature record and the 
general condition in such cases closely simulate irregular 
typhoid, and much care in examination is essential. It is not 
uncommon to find supposed typhoid fever cases in which 
operation has demonstrated the presence in the appendix of 
very small follicular abscesses varying in size from a millet- 
seed to a mustard-seed, an eroded mucous membrane, and a 
more or less infiltrated organ. 

The points to be borne in mind in making a difTerential 
diagnosis between appendicitis and the later stages of typhoid 
fever are of sufficient distinctness, but each symptom must bo 
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conscientiously studied. The early history ami the entirely 
local symptoms, on the one hand; the general abdominal and 
mental symptoms, with dry tongue, and Ihe temperature record, 
on the other, are quite suQicient to make diflcrentiation clear 
and distinct. The spleen is enlarged in both affections. The 
enlargement, however, due to septic infection from an active 
suppurative process such as appendicitis is likely to I>e asso- 
ciated with pain, the result of peri-splenitis. Difficulty, liow- 
ever, exists, and the following case is related to illustrate the 
fact that follicular abscesses in the appendix are capable of 
causing a train of symptoms which suggest typhoid fever: 

Dr. M. consulted me abimt hU little girl, the nature of whose illnesawns 
not clear to bim. tie relatinl to me the hlatoi; of the caae and ghnweil tue 
the tcnijieruture record. I gujFgeittcd that the Bjuiiitoms resembled those of 
subucute aiipeudicitis. An appolntiuent was made with a physieinn, one of 
mj' aasialauls, and Dr. Frese, of the German HoEpital. In wnsnUation the 
following oonditiooa were noted : There liad been B]if;ht epistaxie about seven 
dnye previous to the date of the examination ; the temperature record was 
irregular, dropping suddenly on the fifth day from lOST. t4> normal ; the 
tongue was dry nnd oiiated, with red borders, and while headache was preset, 
the mental oonditiun was rguite clear. The spleen w&s somewhat enlarged, 
Mid on the nbdoTuen, which vaa alightlj' tyujpanitio, were noticed ttome indis- 
tinct roue-colored spoia. Only very eareful queKtioning of the mother elicited 
the I'aet that the ehild had for Beveral months been ailing with digestive 
troubles, which, Tiever severe, had always yielded to n purgative dose of castor 
oil. Kxaminaliun of the right iliac tosa demonstrated distinct tendemeM 
and gurgling. No mAiw eould be detected. One of the oonsulting physicians 
inclined to the ditignoeia of typhoid fever, and advised delay. Tiie two other 
ounsultaiiLs diagiiuHcd appendicitis, busing their eoncluBion on the previous 
history, the absence of mental symptoms, and the distinct tendoniess in th« 
right iliac tosaa. On the following day I ww the patient, and received permiraioa 
to operate if I concurred in the diagnosis of appeudicitis. Tliis I did, and 
operated at once. The following conditions were found : The appendix 
was situated behind the colon, to which it wiik adherent ; the mucous mem- 
brane lining the tip of the appendix, which was club-shaped, contuined 
several folliculm- abscesses, the largest of which was the sise of a split pea. 
Recovery was uniniemipted and rapid. The symptoms which had uuggee^ 
typhoid fever disappeared immediately aftor the removal of the appendix. 

In all doubtful cases, and when time is not an important 
element, the Widal test with the typhoid fever bacillus should 
be made. Although not absolutely conclusive, this test is <rfj 
much value. 



DIFFEREKTIAL DIAGNOSIS. 



195 



A condition that must be borne in mind in tlie differentia- 
tiou of acute appendicitis from peritonitis the result of perfora- 
tion other than that of the appendix itself is perforating typhoid 
ulcer. The history of typhoid fever, with the characteristic 
prodromal stage, the nervous manifestations, the enlarged 
spleen, the characteristic temperature, the presence of spots, 
and the sudden onset of acute general abdominal pain with 
general abdominal rigidity, would suggest perforating typhoid 
ulcer. A case in point is the following: 



o the German Hoapitul uu 
;r ; perforative ulcer ; free 



Dr. F., aged twenty-seven years, waa admitted t< 
November 7, 1897. Tlie tliagnusis waa ei 
pus in the peritoneal cavity. 

The family history was good, there being no history of tubercaloais or car- 
cinoma. The patient had had lagripjie six years ago, and typhoid fever ten 
years ago. Ten days before the patient was brought to the hospital he com- 
plained of malaise and lofs of appetite. He would arise in the tuoniing tired, 
and in the afternoon would fee! worn out He lived on milk and bread dur- 
ing this time. He comphwned of headache one week previous to admission. 
Bowels were rather constipated. He t«ok uloiu, belladonna, and strychnin 
pills almost every nighL Two nightH previous to aduiisttion his tempemture 
was 103° F. (Only time that the lempeniture was taken by him.) The night 
previous to admission to the hospital, the patient partook of a meal cousistiug 
of sirloin steak, celery, bread and butter, coffee, a pear, and a peach. AlW 
eating dinner he went to his office, where a number of patients were waiting. 
He saw only one, when he was suddenly taken with severe abdominal pain, 
necessitating his going to bed. For this pain he took sulphate of magnesia, 
applied hot-water Iwttles to the abdomen, and drank freely of worm fluids. 
The pain in the abdomen was severe, requiring morjihin. The following morn- 
ing the entire abdomen was disletided, very rigid, and exquisitely tender, 
especially over the lower right quadrant. I was called by Dr. Bckmsn in oun- 
suttation, and after the examination we were eouvineed that there was serious 
intra-abdominftl lesion, most probably slow leakage from a perforated typhoid 
ulcer, as indicated by the history and condition, We were, however, by no 
means certain that it was not a {lerTomted appendix. I advised operation, 
emphasizing the fact that delay would Ik dangerous. Operation revealed a 
considerable quantity of pus, and free gas in the peritoneal cavity. The 
appendix was intensely congested, and was removed. No attempt was made 
to locate the perforation, on account of the difficulty experienced in dealing 
with the intestines, which were greatly distended, so that, notwithstanding 
the small incision and the use of gauae packing, ete., it waa almost imjiossible 
to confine them to the peritoneal cavity. I therefore contented myself with 
thorough irrigation and drainage. The patient went through an attack of 
typhoid fever of a lypioal courw; uiid of the most severe type, being com- 
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pliail«<) hy Kveral lietanrrhages. He nas transferred to tuy ueiiicul colleague, 
Dr. J. C. Wilson, ttud eventually recoveret). Microwwpic examination uf the 
exctaeil appendix revenleil nWnition of the mucous meubrane lioing ibe 
appendix. 

GASTRIC CLCKR. 
Rarely, appendicitis and gastric ulcer may be confounded, 
especially when both have become chronic. In both the pain 
is simihtr in cliaracter and is increased by pressure. The loca- 
tion of the painful area in both varies, and is, therefore, not 
an absolute guide in differential diagnosis. Gastric distur- 
bances are common to both, The mode of onset, however, 
differs in the two affections; gastric ulcer is usually of alow 
development, while even in chronic appendicitis a history of 
an abrupt onset can gouerally be obtained. In gastric ulcer the 
relief of nausea and pain by vomiting, the character of the 
vomit«d mutter, which is frequently streaked with blood, and 
the occurrence of gastric hemorrhage are symptoms suITiciently 
striking to distinguish it from appendicitis. 



PERFORATION OF G ASTRO-INTESTINAL ULCERS. 
Tlie points to be observed in a differential diagnosis between 
appendicitis and perforated ulcers of the gastro-inteatJnal tract 
— including gastric, duodenal, cecal and colonic, and perforatr 
ing typhoid ulcer — are the following : The greatest liability to 
Ijerforation in gastric ulcer, according to Barling, is in young 
women between the ages of seventeen and twenty-five years. 
There is also a certain liability, though not so great, in males; 
in adults it occurs chiefly between the ages of forty and fifty. 
As a rule, a patient with perforated gastric ulcer will have 
suffereti for some time previously from symptoms referable to 
the stomach. This, however, is not always true, as perforation 
has occurred in cases in which there has never been a history 
of indigestion. Perforation of the stomach nearly always 
occurs in the presence of a full or partly filled stomach, with 
the patient in the vertical position. Further, a history of 
exertion in rapidly changing the position of the body, or of 



DIFFERENTIAL DIAGXOf 



197 



coughing or sneezing, may be elicited. The perforation is 
usually attended by sudden acute pain in the epigastric region, 
followed by faintness or collapse. The pain is of a burning or 
acalding character, and is referred to the extreme upper 
abdomen. Recovery from the depression consequent upon the 
onset of pain may be followed by bloody vomiting, although 
this is not universally true. Coincident with the foregoing 
symptoms there is pronounced rigidity, with a scaphoid abdo- 
men. 

Respiration and temperature are both influenced by the 
condition, the former being hurried and superficial and the 
latter subnormal. The pulae is rapid and small. The length 
of time intervening between the occurrence of perforation and 
a fatal termination will be determined by the size and position 
of the perforation. The escaped contents of the stomach may 
be confined between the stomach and diaphragm, the stomach 
and liver, and the stomach and transverse mesocolon. In such 
conditions the following peritonitis will be localized and con- 
fined to the upper abdomen. These are the more favorable 
positions for the escape of the stomach contents. In any of these 
situations a localized abscess may result. When the perfora- 
tion communicates directly with the general peritoneal cavity, 
diffuse peritonitis rapidly supervenes. This latter is at first 
associated with general muscular rigidity, but is soon followed 
by tympanites and the usual signs of this affection. I submit 
reports of a few cases : 

6. R., a female, aged twenty-five years, was admitted to the German 
Hospital, January 19, 1897. She had been taken suddenly ill two daya pre- 
viuualy, having cumjilaiDcd priur to tliat time of dyspepsia and pain in 
Btuniach, but liad never noticed any bloody vomiting. She was moribund at 
tlie time of admisBiun, and died twenty-four hours later with all the signs 
and syiniiloma of acute general peritonitis. At the necropsy the Hlouiach 
presented a perroraiiuo about the size of a teu-ccnl piece at the greater curva- 
ture near the pylorus. 

A. J., a female, aged twenty-nine years, was admitted to the German 
Hofpital OD January 4, 189T. The clinical diagnosis was chronic gastritis 
and ulcer of etomncli ; the anatomic diagnosis, ulcer of the stomach, perfora- 
tive peritonitiB with abscess. 

It was difficult to ^ft a hislnry, as she could nut speak Kriglish, but it was 
elicited that her parents were well ; that two brotliers and five sisters were 
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f a twin preenant^ ; and 



heitlthy : thnt one sister suffered froui the effects o 
that two brothers and twu Mstere died in infancy. 

She had lived in Finland until August, ]805, when ehe came t« this coun- 
try. She worked very hard on a farm while in Finland, and was greatly 
eS])osed. She hnd plain and good food, but no alcoholic stimulants. Her 
health as a child was good, hut hax been troubled with dynpepeia for the last 
fourteen years, She had been in a hospital in Sweden live yeare ago for 
aituiUr trouble. Menstruulion was established at fuutteeu yeare of age, She 
hud had leakorrhen. She comphuned fourteen years ago of distress in the 
abdomen after eating. This condition grailua]ly increased in intensity, and 
was accompanied by frontal headache and floEhes, with occasional nausea and 
yomiling. Attacks would come on at frer|uent intervals, especially alter eating 
sour articles. She was always constipated. On coming to this country she 
waa in fair health, her weight then being ITS pounds. She worked hard up 
to time of admission. 

Ud admission her lemperatu 
with pink chueks ; 1 



normal : 
pale, her pupils t 



r complexion was sallow, 
s equal and slightly 
dilated, and her conjnnctivfe were pearly. She was fairly well nouriahed, 
but has lout fifty pounds, her present weight being 129 poundx. She sweated 
Ireely and fretiuently. There was do glandular enlargement, but there were 
persistent tenderness over the epigastric region and some vomiting, especially 
on taking a>lid lixid. There was no blood in the vomitod matter. Palpitation 
of heart on exertion was cumplaincd of 

On physical csauiinatinn the chest was well formed -, the regpirritory mur- 
mur was clear ; the heart, liver, and spleen were normal. The stomach con- 
tents were acid in reaction and contained no free hydrochloric acid. 

March 15, IStiT. — Blood (uluut IS c.c.) was found in the stomach contents. 

March 16lh. — Blood was again noticed in the stomach uontciitN. 

April 5th. — An area of dullness, extending from the ninth M the twelfth 
rib in the post-aziilary line on the left side, and funi'ard to the anterior axil- 
lary line, was noted. There was great tenderness over this area. The 
patient was wt-ak. A diagnoMB was made of post-gastric abscess (subdia- 
phragmatic), which was believed to be the result of slow leakage from a per- 
fomted and gastric ulcer. 

April 7th, — General peritonitis supervened. Operation was considered 
unwarrantable. The patient died shortly afterward. 

The necropsy report, so far as it referred t«i the abdomen, was as 
follows: The abdominal walls are of moderat* thickness. The omental 
aprun is present, carrying considerable fat and covering the entire inteadiud 
coils. Coils of small bowel in many places are adherent to each other, and many 
show areas of deep congestion. The appendix is normal in siic, very pale, 
and slightly indurated at the tip. The colon is pale, but otherwise normiL 
The pyloric orifice of the stomach is decidedly thickened at a point un the 
greater curvature two inches above the orifice. There is an adhesion between 
the anterior surface of the stomach and the gostro-colic omentum, which fold 
continnes adherent throughout the entire grcsiter curvature Bn<l is drawn over 
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r Burrace of the stomach aud aiiclioreil b; ndhcsions tti the dia- 
|)hraj!iu uiid tlie nnterior bniiicrior border of the lefk lobe of the liver. This, 
with the gaetro-Bplenic fold, itdhcreot as it is tu the foreguin^; reflei^ttonH uud 
tlie liiiidua of the orgnn, forme a. new &Dt«rior gastric wall, whii'li, when 
opeocd, shows ordinary etomach contento, and, at its inferior Teutml border, 
tui opening in the stomach wall proper about the siKC of a quarter-dull ar. On 
cai'h side, three-fourths of an inch distant, is an ulcerated area about the sixe 
of a Fiiver dollar, with the mucous uembrane perforated, deeply congested, 
and hypertruphied, presenting conditions siunlating malignant inyolTcment 
The other organs present no marked abnormalities. 

In perforated duodenal ulcer the general symptoms are similar 
to those occasioned l»y perforated gastric ulcer. The most 
important point in the differential diagnosis between the two 
conditions is the appearance, in an individual apparently in 
perfect Iiealth, of a recurrent intestinal heniorrliage followed hy 
anemia. There may be hemorrhage from the stomach coinci- 
dent with or accompanying a discharge of blood from the 
bowel. The pain iu duodenal ulcer occurs an hour or more 
after the ingestion of food, while in gastric ulcer it follows 
immediately. Frequent attacks of hematemesis, associated 
with neuralgia of the epigastrium and bloody stools, may be 
considered as i>atbognomouic of duodenal ulcer. 

The fiuestioQ as to the existence of ptyrforaimg ulcer of the 
aacetiding colon may arise in the differential diagnosis between 
appendicitis and the previous conditions. Ulceration of the 
colon is most likely to be associated with malignant disease, in 
which event there are present such symptoms as attacks of 
paroxysmal pnin, followed by small bowel movements, contain- 
ing more or less mucus, which may be mixed with blood; tlie 
presence of a muss ; the history of slow onset and cachexia. 
When obstruction exists, the distended coils of intestine may be 
made out during a paroxysm of pain by examination of the 
abdominal wall. 

Mrs. H,, aged sixty years, was admitted t*i the German Hospital on June 
21, 1897. Tlie diagnosis was carcinoma of the cecum ; ileo-colostomy. 

Her father died of kidney trouble ; her mother in childbed. Fire brothem 
and two sisters were alive. She had been married forty years, and had had 
eight children. MenatruaUon waa regular after marriage. The menopause 
occurred ten years ago. She had hiid bladder trouble for some time. A cal- 
culus had l)een removed from her bladder four years ago. In December, 1896, 
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ahe liail the first attkck o? her trouble. Tliere developed severe laDcinntinp > 
puin in tlio ri^ht iliac fossa, recurring at abort intervals ; since then she has 
Boarcclj' passed a Jay witliont pain, amietinies haviDg severe eKacerbations. 
She lia« freijuont niioturiiioti, without leuenuuB, and siinie unlor urinie. She 
BtAtes that a small growth whs removed from her urethra in Mnj, 1l>U7, 
There has boeu no hematuria. She has posaed gravel at titues. but not lately, 
There is considerable sacral ache. Her appetite is good and her bowels are 
regular. Uer tongue is |iale, but not coated. She has not lost flesh and 
there is no marliMl cachexia. 

Esaminutiou revealed extreme tenderness in the right iliac fossa, and the 
right rectus musule was very rigid, aimukting a moss. There was tenderness 
also on deep pressure in the right vaginal vault The uterus was small and 
atrophied ; there was no discharge. CatheUiriiation roveakwl no blood, mucus, 
or stone in the bladder. The urethra had evidently beeu dilated, 

Operntiim. — An incision was made over the region of the ap|>endix. A 
Doil of ileum was found to be a<lherrnt to the cecum. A hard mass being felt 
about the site of tho appendix, the appendix was exposed and found tu be 
completely separated from its cecal uttaehment. By its removal, with the 
exudste, a large perforation was found in the ileum, just above its jniictiuD 
with the cecum. The lower end of the cecum was involved in a carcinoma- 
tons growth. This was removed by careful dissection, cut away with the 
cecum, and the bowel closed with continuous silk suture. The terminal four 
i:iche8of the ileum were next removed, as its mesentery was inBltrated. The 
ileum was closed with silk sutures and another portion anustomnsed with the 
transverse colon by means of a Muriihy's button. Recovery was uneventful. 

Acute perforation, the result of inl«stinal ulceration or rup- 
ture of tlie intestinal wall, in one previously well, may so 
closely resemble an attack of acute appendicitis that the differ- 
ential diagnosis may be impossible. 

Ordinarily in ulceration of the intestine there is present an 
area of diffuse pain, confined to that portion of the abdomen 
overlying the site of the affeet«d bowel. There is also usually 
a trace of blood or slight intestinal hemorrhage, and pus may 
be found in the stools. There may be diarrhea and mucous 
stools. These may all be absent. The cardinal symptoms of i 
appendicitis may be of value in forming a ditTerential diag< j 
nosis between intestinal perforation and appendicitis, althongfa 
in appendicitis the symptoms are usually well marked; this ] 
may be also true of intestinal rupture or perforation. The j 
le»ion in both instances being similar, produces like symptoms, 1 
particularly if occurring in the terminal ]>ortion of the ileum, 
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cecum, or ascending colon. The symi>toms of intestinal per- 
foration in one previously well are marked: namely, sudden 
acute abdominal pain, referable to the seat of the lesion, usu- 
ally accompanied by shock, which in some instances is very 
profound. There is a leaky condition of tlie skin and an anx- 
ious expression of the face ; the pulse is rapid and thready, the 
temperature subnormal. With reaction, the acute abdominal 
pain increases, and, if the case be not recognized as an acute 
intestinal perforation, and cathartics administered, peritonitis 
of the infective type supervenes more rapidly than it would if 
the laxatives had not been administered. 

Contrast these symptoms with those of early appendicitis — 
the acute abdominal pain, the tenderness, the rigidity of 
abdominal walls, nausea, and sometimes vomiting. Ordinarily, 
these symptoms occur alter the ingestion of indigestible food 
or exposure iu some manner. The mere fact that such condi- 
tions may closely resemble each other, and that it would he 
impossible under certain circumstances to arrive at a dilier- 
ential diagnosis except by operation, merely emphasizes the 
necessity of operation in most cases of acute abdominal disease 
having the symptoms of pain, rigidity, and tenderness occur- 
ring suddenly in one previously well. The following is a ease 
in point which I deem of sufficient value to relate, in order to 
show the inability to form a differential diagnosis at times be- 
tween this condition and appendicitis. 

Ml, aged twenty-eight years, a Bliort time afler eating a hearty meal was 
Buddenly seized with aeute abduminal paio. The pain was referred to the 
right hypochotidriou at about the region occupied by the gall-bladder. The 
pain radiated from this point to the umbilicus ; thera was nausea aud vomit- 
ing. He took some medioinc to allay a sick stotuach. The same evening a 
physiuiao was called, who diitcovereit the foregoing etate of affairs : There 
was dieturbauce of the urinary secretion, the urine being highly colored, 
aeanty, and bile-stained. A diagnosis of aunt* ebolecj-stitis was made. Tlio 
patient was given calomel in fraetional doses, ice was applied Ui the abdomen, 
and milk with whisky in small quautities was given at intervals of three 
hours. The following luorning the area over tb^ gall-bladder was not so 
sensitive on pressure uor quite so rigid as the uighi previous. The patient 
presented an aoxioua appearance, the skin was bluish aud leaky, and there was 
excessive thirst. On account of sliclit amelioration of the symptoms in the 
hypochondrino region iinil the patieril'seiiiistitntioiiul ilepreasion sur)(icnl inter- 
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fercDce was po8ti«netl. The snme evening the imtieut was ndvised to go to 
the hoepiul for operatioa on account of the symptoius not iiupruving, Utt 
did not go, however, until the following morniDg. Uiioti consultation the 
diikgnosis was made of acute appendicitb with general peritonitis. The 
pnliunt's condition wna aucli that operation was deferred until he should 
react. The asual treatment for appendicitis was inxtituted. From the fiist 
attack or seiiure of pain the patient was obstinately coniitipated, and although 
castor oil, salta, and calomel had beeiiaduiinistered, it was impossible Ut obtiuu 
a bowel movemeoL An attempt was made at the liospital to secure cathar~ 
sis, but this likewise failed. The patient died from general peritonitis. 

The necropsy revealed ihc appendix and gall-bladder normal. There was 
a perfoniljon of the ileum about from 1 J to 2 inches from its juuction with the 
ceuuoi. Tlie abdomen contained feces. The other organs were normal 



CARCINOMA OF THE CECUM, 
Tills should not be confoundod witli chronic api>eiidiciti8. 
In carciiiotniv of the cecum there is absence of inflammatory 
symptoms; palpation reveals the presence of a nodular swell- 
ing of slow growth, and attended by progressive loss of flesli ; 
the disease usually occurs late in life; there is absence of 
marked rigidity of the overlying abdominal wall and of de- 
cided t«nderuess. When the disease lias advanced to the extent 
of offering an obstruction to the fecal circulation, there occur 
attacks of diarrliea, with mucus and blood in the stools, and 
paroxysms of acute abdominal pain, the result of the peristal- 
tic action of the liowel. The peristaltic wave can be excited 
by manipulation of the growth, and can be seen through the 
thin abdominal wall. 



DYSENTERY AND COLITIS. 
While dysentery may resemble some of those rarer and un- 
favorable cases of appendicitis in which diarrhea witii bloody 
stools and tenesmus is added to the three cardinal symptoms, 
yet ditterentiation can be established by local examination. 
In dysentery, though there is diffused abdominal pain, the 
localized tenderness is over the region of the colon, particularly 
the sigmoid flexure, and no mass is palpable. Digital exami- 
nation of the rectum reveals the characteristic tenderness of 
proctitis. 
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BILIARY COLIC (Cholblithiasis). 

The diagnosis between biliary coHc and appendicitis is at 
times difficult. The onset of both is somewhat similar: 
namely, acute pain, coming on suddenly, accompanied by per- 
sistent vomiting, which is more severe and prolonged in biliary 
colic. The histories of the two classes of cases will generally 
show diiferences sufficiently marked to distinguish them. 
Less severe attacks of biliary colic will probably have occurred 
at intervals of several years. These are accompanied by jaun- 
dice, which almost invariably becomes pronounced, and which, 
with characteristic color and pruritus, may persist in a slight 
degree during the entire interval between the attacks. 

Biliary colic is frequently ushered in by a chill. Fever is 
absent, particularly in the early stages of the disease. The 
bowels are usually constipated, as in appendicitis; when moved, 
however, the stools have a dark green color and a peculiar 
moldy odor. If gall-atones are found, as is frequently the case, 
the diagnosis is established. The location and degree of pain 
differ from that of appendicitis, being iu biliary colic more 
continued and severe, and radiating usually from the lower 
right chest margin to the umbilicus. While in the later stages 
the pain may become constant, and involve the entire epigas- 
tric region, or extend even lower, it will, nevertheless, usually 
at intervals of two or three days, become localized and more 
acute in the region of the gall-bladder. In appendicitis the 
localization of pain is always toward, if not directly in, the 
right iliac fossa, while between severe paroxysms there is 
marked tenderness at this point and characteristic rigidity of 
the overlying abdominal wall. 



EMPVEMA OF THE GALL-BLADDER. 

A patient the subject of simple empyema of tlie gall- bladder 
presents evidences of general constitutional disturbance, though 
these are usually slight. The temperature may or may not be 
increased ; in some instances the rise in temperature is marked 
from the onset of the disease, and when associated with chills, 
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18 indicative of pus- formation. Tiie pain in empyema of the 
gall-bladder ia ordinarily severe, and will necessitate the 
recumbent position in order to avoid movements wJiich increase 
the pain. 

The patient, especially if the temperature be high, rapidly 
grows emaciated and becomes weak, owing largely to the loss 
of appetite. Jaundice is not always associated with empyema 
of the gall-bladder, and is present only when there ia catarrhal 
inflammation of the bile-ducts or an impacted stone in the 
common duct. On account of the localized peritonitis, tender- 
ness is an almost invariable sign. The points to be considered 
in making a differential diagnosis arc the history, the onset, 
the location and character of the pain, the area and degree of 
muscular rigidity, and the character and position of the ten- 
derness. 

One of the most important points in the differential diagnosis 
between empyema of the gall-bladder and appendicitis is that, 
if the patient be seen early in the affection, before adhesive 
indaminntion occurs, the distended gall-bladder will be found 
to move with respiration and to present itself beneath tlie mar- 
gin of the riba aa a fluctuating, rounded swelling. 

If tlie gall-bladder rupture, the pus takes one of several direc- 
tions. It may escape externally by ulcerating through the 
abdominal wall directly over the tumor; by following the 
course of the suspensory ligament of the liver, and evacuating 
itself through the umbilicus: or, as has not infrequently hap- 
pened, by rupturing externally in the right iliac region over 
the cecum or puhes. The contents of an empyema of the gall- 
bladder may be evacuated spontaneously into the duodenum or 
transverse colon; the pelvis of tlie kidney or the ureter; the 
stomach ; or the inferior vena cava, or portal vein. 

The differentiation between rupture of an empyema of the 
gall-bladder, with or without involvement of the ducts, and a 
ruptured appendicular abscess ia extremely difficult, and in most 
cases the condition will be revealed only by operation. The 
points to be noted are the previous history and tlie fact that it is 
the upper portion of the right rectus muscle that becomes rigid 
in case of ruptured gall-bladder. 
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ACUTE PHLEGMONOUS CHOLECYSTITIS AND GANGRENE 
OF THE GALL-BLADDER. 

The ditferential diagnosis between tliese affections and acute 
appendicitis may be extremely difficult, particularly wlien the 
former alfectioiis are not associated with or due to gall-stones. 
TJiere may be vomiting in both, although in appendicitis it is 
not so persistent. In acute phlegmonous cholecystitis or in 
gangrene of the gall-bladder the sj'mptoms follow in rapid suc- 
cession. The pain is acute, is located high up on the right 
side, has a tendency to radiate toward the right scapular region, 
and later rapidly becomes general. The pulse is quick and of 
small volume; there is elevation of temperature, though this 
is not of much diagnostic value ; rapid and shallow respiration, 
thoracic in character ; and great depression, amounting almost to 
shock. The peritonitis, localized at first, soon becomes general, 
unless adhesions have formed to limit the escaping contents of 
the gall-bladder. Jaundice is not always present. 

In acute phlegmonous inflammation of the gall-bladder a 
fatal termination most frequently follows shortly after the 
onset. In the subacute varieties an abscess may be localized 
around the gall-bladder with adhesive peritonitis, thus simulat- 
ing an appendicular abscess. 

It must be recollected that in appendicitis tlie point of 
greatest tenderness is usually located at a spot along the outer 
border of the right rectus muscle, where it bisects a line drawn 
from the anterior superior spine of the ilium to the umbilicus. 
In acute phlegmonous cholecystitis, on the other hand, and in 
gall-bladder inflammation in general, the point of greatest 
tenderness is most frequently at the junction of the upper 
two-thirds with tlie lower third of a line drawn from the 
end of the ninth rib to the umbilicus. Early in the disease the 
differentiation between the two affections calls for the greatest 



HEPATIC AND PERI-HEPATIC ABSCESS. 

Appendicitis can be confounded with abscess of the liver or 
abscess about the liver only when, late in the disease, a circum- 
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scribed collection of pus is in close relation with an appendix 
which holds a post-colic position and points toward the liver. 
The previous history, the hectic temperature of hepatic or peri- 
hepatic abscess, and the absence of a history characteristic of 
an acute appendicitis will be sufficient to establish the diagnosis 
of hepatic or peri-hepatic abscess. 



RENAL IRRITATION OF APPENDICITIS. 

Too much stress can not be laid upon the importance of 
urinary examinations, not only in all kidney affections, but 
also in cases of appendicitis. 

It is true that in most cases of appendicitis examination of 
the urine reveals slight abnormalities, such as traces of albumin, 
cylindroids, hyaline casts, renal and ureteral epithelium, pus, 
and, rarely, red blood corpuscles. In the affections in which 
the kidney and its adnexa are involved early the urine will 
show characteristic peculiarities. The renal manifestations of 
appendicitis are no doubt toxic; in rare instances they may 
be, partly at least, the result of actual contact of the appendix 
with some part of the urinary tract. I have operated upon 
a patient whose urine contained pus and epithelium from 
the pelvis of the ureter. There was present a swelling in the 
right loin, and tenderness, wliich extended in the direction of 
the attachment of the appendix; and the history of the three 
cardinal symptoms of appendicitis was elicited. Tlie right 
iliac fossa was opened. The appendix, which pointed north, 
was post-colic and contained pus. It was adherent to, and in 
communication with, the pelvis of the ureter, through which 
the contents of the ai)pendix were being emptied into the 
bladder, thus explaining the urinary symptoms. The recovery 
was uneventful. 

MOVABLE KIDNEY. 

Floating kidney is indicated by the presence of an abnormal 
depression in the right flank, a movable tumor, characteristic 
in shape, which, by properly directed pressure, can be restored 
to its normal position. The best position of the patient in 
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which to detect and replace a movable kiduey is lying upon 
the side opposite to that of the organ supposed to be atfected. 
The legs sliould be flexed upon llie thighs, the thighs strongly 
flexed upon the abdomen, and the vertebra flexed so as to bend 
the trunk as far forward as possible. The patient is now 
requested to take one or two deep inspirations, so that if the 
kidney be movable, displacement of the organ will be assured. 
In this position the kidney is readily detected and returned to 
its normal position. 

In arriving at a correct diagnosis between movable kidney 
and appendicitis, first in importance is the fact that movable 
kidney is most commonly seen in neurasthenic women who 
have gastro-intestinal disturbances. The attacks of pain in 
movable kidney are associated with nausea and vomiting, 
fever, and often chills. In the majority of instances tlie 
urinary function is disturbed — as instanced by the frequt-nt 
desire to urinate, the act of which may be painful — and the 
urine is large in amount, particularly if the patient be of a 
nervous disposition-. The urine may contain blood, and, as I 
have seen in some attacks, pua ; but the high color of the urine 
is more likely to be due to the presence of an excess of uric 
acid or oxalates. The differentiation between the local dis- 
turbance during an attack of pain in a movable kidney which 
is dragging upon its pedicle and appendicitis is, to aay the 
least, higjily important. From tlie history can be learned the 
frequency of the attacks of pain, the nature of the pain, and the 
part of the abdomen to whicii it is referred ; whether it is con- 
fined to one point or is migratory ; whether or not it occurred 
after the ingestion of a heavy meal, aft«r exposure to cold, or 
during the period of digestion, or after unusual movement or 
jmsition or indirect violence. The degree of illness following 
must be ascertained, as well as the tendency of the patient to 
constipation or diarrhea. During or following an acute exacer- 
bation of pain due to movable kidney, occurring in eitlier a 
nervous or a robust individual, local examination will show 
pronounced rigidity of the overlying abdominal wall, with ten- 
derness, the degree of which is in direct proportion to the mus- 
cular rigidity. 
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The important differential points between appendicitis and 
movable kidney are these : In appendicitis there is the sudden 
onset of acute abdominal pain, which most commonly follows 
the partaking of indigestible foods, and which, at lirst, is re- 
ferred to the epigastrium or to the region of the umbilicus, and 
later becomes localized in the right iliac fossa. The presence 
of fever and an iucreased pulse rate are more indicative of 
appendicitis. In append lei lis, also, the rigidity of the lower 
portion of the right rectus muscle, and of the flat muscles of 
the abdominal wall immediately overlying theinHanied appen- 
dix, differs from the rigidity present in movable kidney, in 
that it does uot involve so great an area. The most acute 
tender point, which corresponds to the position of the in- 
flamed appendix, is, at least early in the inflnmmation, more 
circumscribed than the tenderness in movable kidney. The 
tender area over a movable kidney is not so painful to slight 
pressure and extends over u greater region. The pain, which, 
as a rule, is not so intense, is at once referred to the site of the 
kidney or is reflected along the course of the ureter. Movable 
kidney attended by both pain and rigidity requires very deli- 
cate manipulation in order to detect it. By having the patient 
breathe with the mouth open, and with the thighs slightly 
flexed upon the abdomen, gentle pressure enables us to detect 
the kidney slipping away from the examining finger. There 
are cases, however, in which nothing short of anesthesia will 
clear up the question of a movable kidney. The presence of 
nausea, extending over days, is one of the most prominent 
symptoms in certain cases of movable kidney. 

The operator may be thrown off his guard by acute indiges- 
tion occurring in a nervous individual suffering at the same 
time from acute paroxysms of pain due to a movable kidney, 
which was previously not known to the patient or to the phy- 
sician. Under these circumstances the kidney may become 
temporarily anchored in its abnormal position. Under the 
foregoing conditions I have been called upon to operate for 
acute appendicitis, but could not say definitely that the case 
was not acute ap[iendicitifl until the patient was fully anesthe- 
tized ; then, upon palpalion, the diagnosis at once became clear. 
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Again, in the presence of both conditions, — L c, movable kid- 
ney with acute symptoms and an enlarged appendix due to 
chronic inflammation, — examination under ether will disclose 
not only the abnormal condition of the kidney, but also the 
presence of a palpably enlarged appendix. If, under these cir- 
cumstances, the patient has been suitably prepared, an appen- 
dicular operation should be performed. The operator whose 
experience in appendicular work has been rich can usually say, 
upon what to the bystander seems to be a superficial examina- 
tion of the abdominal wall, whether the case be one of movable 
kidney or appendicitis. On the same principle, in the presence 
of a peritonitis the result of appendicitis the everyday opera- 
tor can often separate the operative from the nonoperative cases 
merely by palpation of the abdominal wall. 



FLOATING KIDNEY WITH A TWISTED URETER. 

Floating kidney with a twisted pedicle may cause abdominal 
pain, nausea, vomiting, and chills and fever, which symptoms 
may suggest appendicitis. This condition may be diagnosti- 
cated from appendicitis by pain which radiates in the line of 
the ureter and is not increased to any marked degree by pres- 
sure ; a history of a movable tumor prior to the attack ; a de- 
pression in the right loin corresponding to the site of the kid- 
ney ; the presence of blood in the urine ; possibly symptoms 
of uremia; and absence of the cardinal symptoms of appen- 
dicitis. 

NEPHRITIC COLIC. 

Ordinarily, it should not be difficult to differentiate between 
nephritic colic and appendicitis, but misleading conclusions 
may be reached, owing to the fact that in exceptional cases of 
appendicitis there exist together pain referred to the umbilicus, 
retraction of the testicle associated with vesical tenesmus, and 
painful and frequent micturition. Error, however, can occur 
only in the early stages of appendicitis, as later the symptoms 
of the two conditions are entirely dissimilar. 

Renal colic is usually ushered in by a distinct chill, followed 

14 
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hy <ix<rru<;iutiii^ pain in the loin posteriorly, which is usually 
\t\r,rtmmu\ hy proHHiiro. The pain extends along the course of 
(hn wn^U^Vf ti\u\ \H niuch diminished by the voiding of urine, 
whirh ollnn iiinountH to large quantities. In appendicitis the 
pain at thu onm^t is more diffused, is increased by pressure, 
ihmI Ih in \u> way aHoctod by micturition. In renal colic there 
JH no rigidity of thc^ abdominal wall, no tender mass in the 
ri^ht iliac ibssa can be palpated, and examination of the urine 
nhnwH chanu'UM'iHtic alterations: o. g'., uric acid or phosphatic 
di'poHilH, blt»od, otc. The use of the X-ray in the diagnosis of 
«loni» in thi» kiihu^v is satisfactory in most, if not all, cases. 

I riTnll llio caso of a physician in whom the diagnosis of 
ronal rolir luid luvn nuuli\ and in whom the ureter was sup- 
poMotl to huvt^ luvi\ ruptunnl by the pass^ige of a calculus. The 
autopsy i^»vtMilod a pinjrriMUHis and jvorforated appendix with 
dilUiso suppurativa pmtonitis. 



TYO NKrHRl>SlS, 

Ki>Mu alv«KH\<s of tho kivlnoY apjvndicilis differs in that in 
tho tovuuM* tho vMK^^t IS >rnuiuaK and may be preceded by 
\bMS^MM*f ihobljiddor; tho jviin radiates from the kidney or 
\uv(vv t\^ tho uiubiiu^al n^^ion.ijrvnn.and testicle, and retraction 
\^t (bo liUior \svurs. In apjHnuiio:::< :he on^et is sudden, and 
\\w \\\\\\ Ihxhxs u\ ;hc ivn un:b:>!oaI nf^:on and isoon localizes 
^^M^lt \u \bo .-^t^s^nvitv lVnvien:^*T^5^ :r. at\?ce^8^ ot the kidnev 
\^ \ho n\A>; ^v'^r^^^o ?t> v,:i^:ov.\ a::.: :< i^.ciuxi bv pres^tire over 

;^Jnvi^^\ '/ vr >*t >nV.':oh ^\:,'v.: rtax:.-:< ;:>e Ir-vel of the 
V'N\^ix\ o\>r >iv.N'v. -; •< ^v-^AUv: uy^Ar.: I:: :y>-aei.hrv^:s 
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swelling, in the absence of the characteristic symptoms of 
appendicular inHammation. Nausea, sometimes associated with 
vomiting, is a fairly constant symptom in the renal cases, 
though it is not of positive diagnostic value. 



PERI-NEPHRITIC ABSCESS. 
When tlie appendix holds a retro-colic position or occupies 
a deep ileo-cecal fossa, and inflammation of that orgiui has 
progressed to the formation of pus, the collection may be 
mistaken for a peri-nephritic abscess. The presence of in- 
testinal disturbance and of the cardinal symptoms of appen- 
dicitis, however, will be suflicient to justify a diagnosis of 
appendicitis. Wlien the appendicular abscess is in relation 
with the right kidney, an incision through the loin, such as is 
made for the evacuation of a peri-nephritic -collection, may be 
followed by the discharge of purulent matter. It must be 
borne in mind, however, that the evacuation of a supposed 
peri-nephritic abscess in this manner does not disprove that the 
collection of pus was not in reality of appendicular origin. A 
case in point is the following: 

The origiuiil (liagDosis was appendicitis, and, im account of the de8pt;rat« 
cuudition of the patieut, no incisiuD fur the evacuation of the eullectioD was 
made through the loin. Recovety with repair of the wound followed. The 
patient, however, was unahle U> resume his occupation on account of localised 
puiti, referred to nnd above the posterior half of the creel of the ilium. Six 
weeks afWr recovcrj from the operation for the evaeuation of the abscess he 
was again refeiTBil to me. Upon examinatiou the iucision was found intact, 
but tender. Upou palpation of the painful point distinct resistance was not«d. 
Removal of the appendix was reuo mm ended. When the patient was under 
the anesthetic, and was being placed upon the operating table, a diatiuct tecul 
odor, which was thought lu be due to a bowel movement, was noticed. Upou 
the removal of the aiitiseptie dressing which covered the proposed 6eld of 
operation it was found that the cicatrix had broken down at one point and 
that fecal matter was escaping from it. Believing this to be a fecal fistula, 
the result of an original attack of appendicitix, I opened the abdomen, iso- 
lated the Geld of operation by gause packing, and located the appendix. The 
tip of the organ was perforated and its lumen was fuund to he in direct com- 
munication with the fecal fistula. The appendix was removed and the wound 
was disposed of afler the manner of such cases. I linve treated other cases of 
like character. 
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TUMORS OF THE KIDNEY. 

Neoplasms of the kidney are recognized by palpation of the 
loin space, absence of inflammatory symptoms, continuous dull 
pain, frequent micturition, hematuria, and pyuria. Cysto- 
scopic examination of the bladder, with catheterization of the 
ureters, may bo necessary. The cardinal symptoms of appen- 
dicitis are absent. 

URETERITIS. 

Inflammation of the ureter occurs as a sequel to inflamma- 
tion of the bladder, or in connection with tuberculous and cal- 
culous disease of the kidney. The differential points are : The 
history ; the presence of tenderness at the bladder extremity 
of the ureter, as made out by vaginal or rectal examination ; 
the presence of deep-seated tenderness along the line of the 
ureter; the absence of rigidity of the abdominal wall; and 
the presence in the urine of pus, blood, and ureteral epithe- 
lium. Introduction of a bougie into the affected ureter with 
the aid of a cystoscope assists in making the diagnosis. 

PAINFUL MENSTRUATION. 

A condition which may be misleading in the differentiation 
from appendicitis is the sudden onset of pain occurring iii 
young unmarried w^omen of neurotic temperament at the 
beginning of the menstrual period. The onset is sudden and 
the pain is paroxysmal and accompanied by nausea. There 
may be more or less unilateral or bilateral rigidity of the 
lower abdominal wall. The presence of rigidity of the abdom- 
inal wall and its degree depend ui)on the amount of conges- 
tion of the ovaries, whether one or both be involved. The 
pain, at first paroxysmal, is most severe during the first day of 
the menstrual flow. After this it mav become continuous, 
and, in some instances, may last during the entire period. The 
tenderness, like the rigidity, corresponds to the amount of the 
ovarian congestion. If both ovaries are involved, the tender- 
ness will be bilateral. 
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The pain at the onset differs, however, from that of appendic- 
itis, being noninflammatory and localized from the beginning, 
while in appendicitis there is general abdominal pain, which 
later becomes localized in the right iliac fossa, while marked 
intestinal symptoms are present. Vaginal and rectal examina- 
tion will assist very materially in arriving at a correct conclu- 
sion. 

MENOPAUSE. 

Some women during the climacteric occasionally complain 
of symptoms which resemble appendicitis. They sufler from 
localized pain in the right side, gastric and intestinal distur- 
bances, and irregular temperature. As absence of the menstrual 
flow often exists, some difficulty may be experienced in reach- 
ing a correct diagnosis, particularly in those cases associated 
with obesity. The exact condition, however, may be established 
by inquiry into the previous history and by local examination, 
which latter demonstrates absence of rigidity of the abdominal 
wall and no tenderness or palpable swelling about the ap- 
pendix. The flushes, backaches, and mental symptoms inci- 
dent to the menopause will clear up the diagnosis. In this 
connection hysteria may be referred to, particularly as appen- 
dicitis has become a more or less " fashionable " disease. The 
mere mention, however, of the nervous affection, with its 
ubiquitous symptoms, will suflice. 



VARICOSITY OF THE VEINS OF THE BROAD LIGAMENT. 

A varicose condition of the veins of the broad ligament may 
simulate chronic appendicitis. A differential diagnosis should 
be easy to make, however, because there is an absence of in- 
flammatory symptoms, and a characteristic dull aching pain, 
with nausea, which disappears when the veins are emptied, 
after the patient has assumed the recumbent position. Again, 
in chronic appendicitis there is a history of one or more acute 
attacks, a palpably enlarged organ can be detected, and the 
symptoms of chronic appendicitis are present. 
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UTERINE FIBROIDS. 
Appendicitis may be confounded with a local inflammation 
of a portion of the broad ligament overlying an intraligamentary 
fibroid tumor. The main points in the differential diagnosis 
arc that in the latter there are a history of metrorrhagia; the 
presence of a growth can be detected upon vaginal examination, 
and in some instances through the abdominal wall ; tenderuese 
and pain are elicited by bimanual palpation, and are confined 
to the part of the abdominal wall overlying the mass ; and the 
history of appendicitis is absent. 



EXTRA-UTERINE PREGNANCY. 

The history of cases of extra-uterine pregnancy is usually 
that of partial or complete cessation of the menstrual flow for 
one, two, or more periods, generally accompanied by other 
symptoms of pregnancy, and collapse supervening upon an 
attack of acute abdominal pain. The pain is long-continued 
and paroxysmal, but not of the nature of intestinal colic. An 
irregular, bloody, vaginal discharge, generally lighter in color 
than the normal menstrual flow, and containing shreds of 
tissue, — portions of the decidua, — is present. Vaginal exami- 
nation reveals a tender and sensitive mass in Douglas' culde- 
sac, unless the pregnancy be an abdominal one. In the 
majority of tliese eases there is a history of sterility for five or 
six years previous to the abnormal conception. 

When the product of conception occupies the fimbriBted 
extremity of the right tube, the points of differentiation are 
more difficult, owing to the close proximity of the lesion to the 
appendix, and to the negative result of examinalionpfT wi^t- 
Tmnt prior to rupture. Should the two conditions occur coin- 
cidentally, it will be well-nigh impossible to ditferentiate 
between them. The chief points to he borne in mind, how- 
ever, are the history, the absence of inflammatory syniptoma 
prior to the rupture of the extra-uterine sac, and the presence 
of inflammatory symptoms in appendicitis. 
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ACUTE SALPINGITIS. 



There fre(]ueiitly is a close relationship between acute 
appendicitis and right-sided acute salpingitis, and the symp- 
toms of each aflfection may closely resemble those of the 
other. The principal points of differentiation, however, in 
acute salpingitis are the history of specific infection, the slight 
degree of abdominal tenderness and rigidity, the location of 
the pain, and the absence of vomiting ; and, in case of appendic- 
itis, the pain migrating from the epigastric or peri-umbilical 
region to the right iliac fossa, the decided rigidity of the lower 
right quadrant of the abdominal wall, the tenderness in the 
right iliac fossa, the detection by pressure of a palpably en- 
larged appendix, the suddenness of the attack accompanied 
by vomiting, no history of infection, and the absence of signs 
of salpingitis by vaginal examination. In inflammatory affec- 
tions of the uterine appendages the most tender external point 
is just above the middle of Poupart's ligament, while in 
appendicitis it is in the right iliac fossa. 



PYO-SALPINX AND OVARIAN ABSCESS. 
The presence in the recto-uterine culdesac, in intimate rela- 
tion with the uterus, of an inflammatory mass which renders 
the uterus partly or completely immovable, and which can be 
clearly outlined by vaginal, bimanual, or combined vaginal 
and rectal examination, together with the history of a vagino- 
uterine infection and the presence of a septic fever, establishes 
the diagnosis of pyo salpinx or of tubo-ovarian or ovarian ab- 
scess. Still, an inflamed appendix directed into the pelvis,and 
lying in relation with the right tube and ovary, will simulate 
pyo-salpinx or a tubo-ovarian or an ovarian abscess of the right 
side in that there will be an infiammatory mass near the uterus 
and pain and tenderness upon vaginal or rectal examination, or 
both. The diagnosis of appendicitis is' established by the his- 
tory of previous attacks, a sudden onset of abdominal pain, 
usually becoming localised in the right iliac fossa, and rigidity 
of the abdominal wall. Tenderness in the right iliac fossa is 
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present in both diseases, but in appendicitis the tender area 
occupies the liigher position. 

luHammatiou of tlie right ovary may be confounded with 
appendicitis, as it is attended with pain, tenderness in the right 
iliac fossa, nausea, and fever. It is, however, always acconi- 
paniud by disturbimces of the uterine functions, and is demon- 
strable by vagina] or bimanual examination. The pain in 
ap|)endicitis is at first in the peri-umbiHual or epigastric region, 
and becomes localized in the right iliac fossa. The tender 
area in appendicitis ia situated in the iliac fossa, further to the 
right than in inflammation of the ovary, and the tenderness is 
never so intense as in appendicitis and is not accompanied by 
a perceptibly enhirged appendix. 



SUPPURATING OVARIAN CYST, 
An appendicular abscess and a suppurating ovarian cyst on 
the right side present in common some symptoms which may 
give rise to difficulties in diagnosis. There are painful tumor 
in the right iliac fossa, which may be made out by vaginal, 
bimanual, and external examinations ; vague symptoms of sep- 
ticemia ; hectic temperature ; and a history of previous gastric 
and urinary irritation. The differences, however, are marked 
by careful consideration. In ovarian cyst the onset is gradual 
and a history of some infection can generally be elicited. The 
pain is constant and dull in character; by pressure the signifi- 
cant " ovarian pain," which differs from the colicky appendicu- 
lar paroxysms, may be produced. The rigidity of the abdominal 
wall is not so marked as in appendicitis, while the tumor itself 
is more elastic, and apparently has thinner walls and a more 
regular outline. If the abscess be of appendicular origin, there 
will usually be a history of one or more attacks which pre- 
sented the clmracteri.stic symptoms of appendicitis. 

OVARIAN CYST WITH TWISTED PEDICLE. 

An ovarian cyst with a twisted pedicle gives, as a rule, a 

historj- of a slowly growing tumor, which is so frequently uq- 
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accompanied by pain that its presence is often unsuspected 
until tlie accident occurs. Tlie onset of the acute symptoms 
of a cyst with a twisted pedicle is sudden, and is usually caused 
by excessive peristalsis of the intestine or by sudden change of 
the position of tlie body, causing the turaor to rotate on its 
pedicle. If the twisting be complete enough to sliut off the 
circulation, the walla of the cyst rapidly become gangrenous 
and the patient's condition grows profoundly septic, while the 
localized peritonitis soon becomes generalized. Here, again, is 
seen a resemblance to an attack of appendicitis with abscess 
formation ; hut the difference in the shape and the elasticity of 
the swelling, the slow growth preceding the sudden onset, the 
difference in the character of the pain and tenderness, and the 
more general rigidity of the abdominal wall should enable one 
to distinguish between the two. If, Iiowever, for any reason it 
be impossible to make a diS'erential diagnosis, I would advise 
that at operation the lateral incision be the one chosen, because 
appendicitis is so much more common an affection tliat the 
chances are in favor of its being the cause of the sym|)toms. 
If, however^ an ovarian cyst be disclosed, the lateral opening 
may be closed and a median incision made for its removal. 
The median incision for appendicitis is illogical, unwise, and 
in many instances will ]»resent anatomic impossibilities. 
When the appendix lies behind the cecum and observes one of 
the northerly directions, especially if adherent, it will present 
difficulties in its removal even through the ordinary incision. 
It is, therefore, plainly to be seen how much more difficult 
would be its attempted removal through a median opening. 
These difficulties are generally increased when there is pus 
formation, and, further, the dangers of peritoneal infection are 
generally multiplied by any opening other than the lateral. 



SPLENIC ABSCESS. 
This rare affection may sometimes be confounded with those 
exceptional cases of appendicitis in which pain is referred to 
the left hypochondriac region. In both there are gastric dis- 
turbances, pain, tondorness on pressure, rigidity over ibe affected 
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area, and similar irregularities in tfiiuperature. The previons 
histories of the two diseases are, however, unlike. Traumatism 
usually plays a prominent part in the causation of splenic 
abscess, this being rarely the case in appendicitis. Then, too, 
splenic abscess occurs in general septic infections and in those 
constitutional diseases in which enlargement of this organ takes 
place, and is due to embolism in the parenchyma of the spleen. 
In neglected cases of appendicitis splenic abscess is a grave 
complication, and the symptoms referable to the spleen may 
then predominate. 

DISEASE OF THE PANCREAS. 
The aHections of the pancreas that are most likely to be mis- 
taken for acute appendicitis are hemorrhage into the pancreas, 
acute hemorrhagic pancreatitis, suppurative pancreatitis, and 
gangrene of the pancreas. It is hardly necessary in this con- 
nection to narrate the factors of importance in the differential 
diagnosis of these various conditions, which are comparatively 
rare, and which often follow one another in the same person. 
SufRce it to mention that any of these disorders of the pancreas, 
rather than appendicitis, is suggested by tlie patient being an 
obese, alcoholic individual of middle life; by a history of 
previous attacks of severe pain in the region of the pancreas, 
attended by vomiting, collapse, and fever; by tenderness and 
rigidity of the abdominal muscles of the epigastric region; by 
the presence, in the region of the j^ancreas, of a dee[>-seate(l 
tumor, which does not move with respiration, and which may 
reveal an indistinct sense of fluctuation : by the possible occur- 
rence of jaundice, fatty diarrhea, and glycosuria; by the 
absence of the cardinal symptoms of appendicitis ; and by the 
rapidly fatal course of the disease in many cases. 



TtrBERCLLOrS PKUIT0NITI8. 
The early stages of tuberculous peritonitis, especially in 
those cases in whicli the alfection of the appendix perhaps 
antedates that of the peritoneum, olfer great difficulty in diag- 
nosis. The cardinal symptoms of appendicitis miiy be present, 
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in which case the endeavor must be to diagnose the tubercu- 
lous nature of the affection. Careful exaniiiiatiou of the 
patient for evidence of infection elsewhere — e. fj., of the 
family history, sputum, chest, glands, bones, joints, etc. — may 
lead to the recognition of the tuberculous character of the 
lesions. 

The typical irregular or hectic temperature and night sweats 
are of value in the diagnosis of tuberculous disease. The 
most significant symptom, however, is the presence of ascites, 
which in tuberculous peritonitis appears early. Though often 
considerable in quantity, its recognition is sometimes obscured 
by intestinal distention. The pain and tenderness usually 
tend to diminish with increase of abdominal tumescence. The 
case of H. \V. (Plate xvin) is a typical illustration of the 
disease, which possibly originated in the appendix. 



CIRCUMSCRIBED PERITONITIS DOE TO INFLAMMATION OF 
RIGHT SPERMATIC CORD. 

Differentiation between appendicitis with circumscribed peri- 
tonitis and circumscribed peritonitis of the lower right quad- 
rant of the abdomen due to extension of inflammation of the 
right spermatic duct can be made by observing the follow- 
ing points: Inflammation of the right spermatic duct follows 
urethritis, prostatitis, or epididymitis. Consequently there is, 
or there recently has been, discharge from the urethra, and 
there is tenderness of the prostate, tenderness and enlargement 
of tlie epididymis, and tenderness and swelling of the sper- 
matic cord. The history and the three cardinal symptoms of 
appendicitis are absent. In the circumscribed peritonitis 
associated with inflammation of the spermatic duct the most 
tender point corresponds to the position of the internal ab- 
dominal ring, while in appendicitis it is most commonly at 
McBurney's point. In a terminal appendicitis when the 
appendix is directed downward and curved, the most tender 
point may, however, be immediately above the middle of 
Poupart's ligament. I have seen cases in which the two con- 
ditions have been confounded. 
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PSOAS ABSCESS. 

The difficulty attending the diagnosis between chronic ap- 
pendicitis and incipient psoas abscess — that is, before the pus 
has passed any distance down the psoas sheath — has been 
forcibly brought to my mind. The chief points in favor of a 
forming psoas abscess are the appearance of the patient, usually 
suggestive of tuberculosis ; the information to be obtained by 
an examination of the spine ; a complete temperature record ; 
and a tendency to flexure of the thigh of the aff'ected side. 
While the flexure of the thigh may be and is present in some 
cases of chronic appendicitis, it is, nevertheless, a far more fre- 
quent accompaniment of psoas abscess. Palpation will, in the 
great majority of cases of chronic appendicitis, determine the 
presence of an enlarged appendix, while deep pressure over the 
right iliac fossa will, in cases of psoas abscess, reveal tender- 
ness of the psoas muscle, but fail to disclose either the presence 
of an enlarged appendix or the characteristic rigidity of the 
flat muscles of the abdominal wall. 



LUMBAR ABSCESS. 

In this affection the history of spinal disease, the position of 
the swelling, the edema of the overlying tissues, the slow onset, 
and the absence of acute tenderness, rigidity, and abdominal 
symptoms w^ill suffice to make the differential diagnosis from 
appendicitis. 



ABSCESS OF THE ABDOMINAL WALL. 

Between abscess of the abdominal wall and appendicular 
abscess there should be but little difficulty in arriving at a 
correct differentiation. If the collection be in the superficial 
fascia, it will be circumscribed ; but if between the abdominal 
muscles, it is likely to be diff'used. The purely local character 
of the abdominal abscess, the swelling moving. with the 
abdominal wall, the absence of intestinal symptoms, the 
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presence of local and constitutional evidence of pus, coupled 
with the history of the case, should be enough to render a 
differential diagnosis possible. 



ANEURYSM OF THE ILIAC ARTERY. 

A circumscribed collection of pus in relation with the iliac 
artery, and occurring in acute or chronic appendicitis, may be 
confounded with aneurysm of that vessel. Though the pus 
formation may have transmitted pulsation, this is not expan- 
sile nor accompanied by a murmur. 



ENLARGED MESENTERIC GLAND. 

An enlarged mesenteric gland may be mistaken for the 
appendix when palpating the abdomen in cases of supposed 
appendicitis. Their presence, however, is not significant unless 
accompanied by the evidence of acute inflammation. 



MESENTERIC HEMATOCELE. 

As a result of traumatism rupture of the mesenteric blood 
vessels sometimes occurs, and is followed by the formation of a 
mesenteric hematocele. Under ordinary circumstances absorp- 
tion takes place. When the hematocele undergoes suppuration, 
symptoms which closely resemble chronic appendicitis may be 
observed. By bearing in mind the history, the character of 
the onset, and the absence of the cardinal symptoms of appen- 
dicitis a diagnosis is readily made. 



LEAD-POISONING. 

The symptoms of appendicitis and lead-poisoning are to a 
certain extent similar, yet a differential diagnosis should not 
be difficult to arrive at. 

In appendicitis there are present the cardinal symptoms — 
pain, tenderness, and rigidity. The pain in appendicitis, like 
that in lead colic, is at first paroxysmal, but, unlike the pain in 
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lead colic, is not relieved by pressure. The tenderness in 
appendicitis is usually confined to the affected area, unless 
peritonitis be present, while the tenderness in lead colic is 
referred to the entire abdomen. The rigidity is localized, aa a 
rule, in appendicitis, and bears a relation to the position held 
by the appendix. The rigidity in lead-poisoning is diffused. 
The bowels are usually constipated in appendicitis, although 
diarrhea may be present. Upon thorough catharsis the symp- 
toms of appendicitis may to a certain extent abate. In lead- 
poisoning obstinate constipation is the rule, and movement of 
the bowels is seldom followed by cessation of the pain or colic. 
In lead -poisoning the constitutional evidences of the affec- 
tion are in evidence, — viz., the blue line on the gums, the 
anemia, and the palsies, either localized or general, — while in 
appendicitis the constitutional evidences of the disease are 
those secondary to an acute inflammatory affection. 



INCIPIENT INGUINAL HERNIA. 
The discomfort attendant uix)U a chronic appendicitis must 
not Ije confounded with that of an incipient inguinal hernia. 
I have frequently seen cases of marked intestinal indigestion, 
in the absence of a palpably diseased appendix, and accom- 
panied by more or less discomfort, if not pain, in the lower 
abdomen, described in some instances as being dragging in 
character. In these, a careful examination of the inguinal 
canal showed weakness of the abdominal wall at the site of the 
inlornal ring, and the wearing of a light truss was soon followed 
by the disttppearanct? of all symptoms. 



niP.JOINT DISEASE. 
The presence of the characteristic deformity ; inability to 
execute the normal movements of the joint ; pain, referred to 
the knee ; arching of the lumbar spine when the thigh is 
brought into tlie fully extended position ; and the absence 
of abdominal symptoms, shouhl determine the diagnosis of 
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coxalgia. The absence of the cardinal symptoms of appendic- 
itis and the difference in (he mode of onset will exclude 
appendicitis in suspected cases. 



DISLOCATION OP THE HIP. 

That acute appendicitis can be mistaken for dislocation of the 
hip can liardly be conceivable, yet this error has occurred, and 
is illustrated by the following case: 

A very muscular, adult male, a negro, while riding a bicycle fell, striking 
his right liip. During the niicht uiler the accident he suffered puin in the 
regiciD i>f the injury, which dianbled hini. The next day he ate heartily of 
ice-cream. Acute abdominal pain soon followed. A neighboring diwtor 
being sent for, he found the patient oocupjing the dorsal decubitus, and the 
right thigh strongly flexed and addacted, and made a dinguosis of dislocation 
of the hip. Morphin was given freely. Three days later the patient was 
admitted to the Oennan Hospital. The fullowiDg condition was noUccd ; 
The abdomen was generally distended, tender, and rigid. The rigidity and 
tenderness, however, were more pronounced immediately above the crest of 
the right ilium, just behind the anterior superior spioe. In this location the 
tenderness was most escruciatlng upon slight pressure. The thigh was ia 
the position previously noted, and any attempt to manipulate it excited un- 
bearable pain. The bowels had not been moved since the accident. The 
pulse was 8X, the U>mpcrature 99^° F. Careful examination of the hip con- 
vinced me that the accident bore no rclatiim to the case. A diagnosis of acute 
appendicitis with retro-cecal abscess was made. Immediate operation ex- 
posed a gangrenous t«rmimil appendicitis, with the appendix holding u retro- 
cecal position, lying upon the psoas muscle and surrounded by a small collec- 
tion of offensive pns. 



TNEUMONIA AND PLEUBITIS. 
The onset in these two diseases is sometimes very acute and 
the pain in the side is so severe as to cause rigidity of the 
abdominal muscles. If the right side be aflTected, the diagnosis 
is sometimes quite difficult, especially in children, who are 
unable exactly to describe tlieir pain. Careful physical exami- 
nation will, however, clear up the diagnosis. 
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HYSTEKIA. 

Under certain circiiinstances.such may be the manifestations 
of hysteria that appendicitis may be suspected. Examination 
in these cases, however, will usually reveal the patient to be 
neuropathic. On palpation of the abdomen there may be de- 
tected exquisite skin hyperesthesia and immediate rigidity of 
the abdominal muscles. Upon the patient's attention being 
diverted, however, deep palpation may be made without elicit- 
ing pain or tenderness, and no enlargement of the appeudix 
will be determinable. In addition, it will be ascertained upon 
inquiry that the so-called acute attacks are unaccompanied by 
vomiting or fever, and that in the supposed chronic cases there 
is no disturbance of the gastro-intestina! tract. Further ex- 
amination will reveal the knee-jerks and other reflexes ex- 
aggerated, diminution of the visual fields, and various areas of 
anesthesia of hysteric type. The condition may bo improved 
or cured by local electric treatment. 

It must, however, be borne in mind that appendicitis and 
hysteria may be concomitant conditions, and that chronic 
api>endicitis may give rise to aggravated neurasthenia. 



PTOMAIN-POISONING OR FOOD INFECTION. 
The symptoms the result of ptomain-poisouing or food infec- 
tion often much resemble those of appendicitis, and give rise 
to many perplexities in the effort to discriminate between them. 
In both the onset is similar; that is, there develop suddenly 
acute abdominal pain, nausea, and vomiting. In appendicitis 
inquiry, however, frill elicit a history of the ingestion of indi- 
gestible food, whereas in ptomain-poisoning it may be ascer- 
tained that the patient has partaken of foods known to be 
capable of causing food infection. Of these, maybe mentioned 
canned meats, sausages, oysters, especially during the summer 
months, ham, cheese, ice-cream, cream-puffs, etc. In ptomain- 
poisoning there is usually a period of incubation after the 
ingestion of the deleterious food, that varies usually from 
twelve to thirty-six or forty-eight hours. During this time 
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the patient may be seemingly well or there may be fleeting 
pains in the abdomen and more or less malaise. In appendic- 
itis, on the contrary, the first manifestations come on suddenly. 
The pain in ptomain- poisoning is usually«violent, referred to 
the region of the stomach, and associated with nausea, vomit- 
ing, diarrhea, and great constitutional depression, as indicated 
by clammy skin, subnormal temperature, a facial expression 
of anxiety, and a marked sense of prostration. The pain is 
unlike that of appendicitis, in that it is continuous, not par- 
oxysmal ; and in that it is referred to the epigastrium, and then 
becomes diffuse and not localized in the right iliac fossa. 
Rigidity of the abdominal muscles and tenderness on pressure 
are also diff*use and do not become localized in the right iliac 
fossa. Vomiting is usually present, though it may be absent; 
and when present, usually affords temporary relief, and the 
same is also true of diarrhea. In some cases diarrhea is more 
likely to occur than vomiting, and it may be entirely unre- 
strainable. In other cases, particularly of tyrotoxicon poison- 
ing, the vomiting is more likely to be the obtrusive symptom. 
The evidences of collapse coming on almost immediately 
after the onset of the first manifestations are most significant 
of ptomain-poisoning. Indeed, the rapid occurrence of such 
collapse, with diffuse abdominal pain, tenderness, rigidity, and 
distention ; nausea, vomiting, and diarrhea ; and the history 
of the ingestion of unwholesome food or of food that may be 
looked upon as possibly unwholesome, are quite characteristic 
of the condition. In appendicitis, on the contrary, there is a 
regular sequence of events — abdominal pain, tenderness, and 
rigidity, with nausea and vomiting usually ceasing after the 
localization of the symptoms in the right iliac fossa. The pro- 
found collapse is never seen in appendicitis so early in the 
attack as it is in ptomain-poisoning, but, as already mentioned 
elsewhere, may develop later. In ptomain-poisoning the tem- 
perature is usually subnormal early in the attack, and may 
remain so, but sometimes it rises to 108° or 104° F. ; in ap- 
pendicitis it usually rises with the commencement of the 
attack. In ptomain-poisoning with a low temperature the 
pulse may be rapid. The distention of the abdomen is due to 
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paralysis of the intestine, and may be so marked that absolute 
constipation may occur, and the case much resemble intestinal 
obstruction, for which it has been mistaken. In addition, 
there are usually present pains in various portions of the 
body, irregular muscular twitchings, cramps in the calves of 
the legs, excessive perspiration, somnolence, and delirium. 
Finallv, the condition sometimes does not yield to anv treat- 
mcnt, and the patient speedily dies. At operation, if such be 
undertaken with the idea that the case is one of appendicitis 
or intestinal obstruction, the appendix is found normal, but 
the intestines are usually the seat of irregular distention and 
more or less congestion. 



PROGNOSIS. 

The prognosis in a given case of (ipiiendicitis has reference, 
first, to the attack from which the patient may be at the mo- 
ment sufFeriiig, and, secondly, to the future health of the patient. 
There can be no question that under all circumstances appen- 
dicitis 13 a most serious disease. It resembles certain other 
diseases, — typhoid fever, for instance, — in that at the time of 
examination of the patient the local and general conditions 
may he such that the unwary would give a favorable prognosis, 
whereas the judicious and conservative physician or surgeou, 
from liis knowledge of the morbid processes at work, states that 
the present condition of the patient is favorable, but at the 
same time frankly acknowledges his inability to foretell what 
may occur within the coming hour. An attack of typhoid 
fever may be pursuing a favorable course until, entirely unan- 
nounced, intestinal hemorrhage or perforation occurs and com- 
pletely alters the aspect of the case. Similarly, a patient suf- 
fering with appendicitis may be progressing favorably, when 
suddenly gangrene or perforation of the appendix or rupture 
of a circumscribed peri-appendicular abscess may develop, and 
his condition may become most serious. 

With reference to the attack of appendicitis from which the 
patient may be at the moment suffering, it is doubtless true of 
appendicitis, as of other diseases, that a certain proportion will 
subside under any treatment dictated by reason and the re- 
quirements of hygiene. It is sometimes asserted that from 
eighty t» ninety-five per cent, of all cases will recover under 
medicinal, as opposed to surgical, treatment. But this is con- 
trary to both my experience and my a priwi judgment. Too 
frequently I have seen patients who were apparently recover- 
ing, or who were accounted as having entirely recovered, sud- 
denly lapse into a critical condition, and sometimes die, de- 
spite the most heroic measures to prolong their lives. The 
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reasons for the nonrestoration to health of the appendix in such 
a large proportion of cases as has been claimed by some must 
be evident to all who have the slightest acquaintance with the 
pathology of appendicitis. The likelihood of the subsidence 
of the inflammatory phenomena in an appendix and of the 
return of the organ to a healthy condition decreases with the 
increase in the number and severity of the attacks. The 
reasons for this will be evident to those who read the chapter 
on the pathology of the affection. 

Specifically, the prognosis in many of the cases that are 
characterized clinically as mild, in which there is no demon- 
strable tumor, but little tenderness, and slight fever, and in 
which the lesions are probably catarrhal or a minor grade of 
interstitial alterations, is good with reference to recovery from 
the attack, but poor with reference to the subsequent health of 
the patient. The prognosis with reference to recovery from the 
attacks is good only with the reservations that it becomes pro- 
gressively worse with each succeeding attack, and that we are 
unable to state at what moment the pathologic alterations may 
become much aggravated and perforation or gangrene of the 
appendix ensue. Then it must also be borne in mind that 
relatively mild clinical manifestations may be associated with 
serious anatomic lesions, and that we are not warranted in 
assuming the absence of the latter from the presence of the 
former. The prognosis as to recovery from the attack is good, 
particularly in those of this class of cases in which a rapid 
amelioration of the symptoms follows the administration of 
purgatives. These cases often terminate favorably without 
recourse to operative measures, but the appendix remains in 
a diseased condition, and is liable at anv time to most acute 
exacerbations of inflammation, with their attendant dangers. 

Those cases that present a demonstrable tumor, marked ten- 
derness, and rigidity of the abdominal muscles are always 
most grave, and with reference to them, the careful physician 
or surgeon is always most cautious in his })rognosis. In most 
of these cases we are warranted in assuming the j)resence of 
pus, but we are unable to state whether the aj>pen(lix is per- 
forated or gangrenous, whether rupture of a ]>eri-appendicular 
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i into the general peritoneal cavity or into the intestine 
or otlier intra-abdominal organ is imminent, or whether erosion 
and necrosis of one of the iliac vessels is developing, etc. Such 
is the serious import of these conditions, concerning which we 
can state nothing definitely, that the prognosis, under such cir- 
cumstances, is at most a mere hazard. 

Such being the condition of affairs, the prognosis in a given 
case of appendicitis depends more npon the form of treatment 
instituted at the onset than upon any other factor. If the 
appendix be skilfully removed within twenty-four hours from 
the commencement of the attack, the prognosis is favorable, 
and recovery will ensue in all but the most exceptional cases. 
Reference has previously been made to the fact that the adop- 
tion of the laxative treatment will be followed by recovery iu 
a certain proportion of mild cases. If, however, the opium 
treatment be prescribed, an unfavorable termination of the 
case is more likely, both because an apparent amelioration of 
t!ie symptoms is thus produced, and because certain serious 
conditions and complications are likely to develop unan- 
nounced by clinical manifestations. The prognosis is the better 
if the laxative treatment be adopted at the commencement of 
the attack, because this treatment increases intestinal peristalsis 
and favors the expulsion of the noxious contents of the appen- 
dix. The opium treatment, on the other hand, results in the 
inhibition of peristalsis and the retention in the appendix of 
its contents. The administration of opium also lends to tlie 
physician a false sense of security. Such is the amelioration 
of the symptoms ttiat follows its use that he is often led to infer 
that the progress of the disease has been checked or that recov- 
ery has resulted. In many of these cases, liowever, despite the 
abeyance of the symptoms, the disease is steadily progressing, 
and the physician's attention is finally attracted to tlie serious 
condition of the partly narcotized patient by the distended and 
tympanitic abdomen, the " leaky skin," and the rapid, irregular, 
and weak pulse. 

The prognosis is malfirially influenced by the conditions as 
found at operation. If the appendix be but slightly altered, 
and there be but a small amount of serous or sera-fibrinous 
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exudate about the appendix, the outlook 13 most favorablp. 
Patients witli such conditions should not die. If there be a 
circumscribed peri-appeiidieular abscess, shut off from the 
general peritoneal cavity by a firm fibrinous exudate, it matters 
not whether the appendix be perforated or gangrenous, the 
prognosis, with certain reservations, is good. These reserva- 
tiona have reference to the kind of treatment adopted prior to 
the operation, the condition of the patient at the time of opera- 
tion, the care practised in the administration of the anesthetic, 
the skill exercised in the operative mauipulations, the thorough 
removal of all purulent foci, the preservation of the general 
peritoneal cavity from infection, the presence of other diseases 
(as tuberculosis, heart disease, nephritis, etc.) in the patient, 
thorough drainage, and the after-treatment adopted. If there 
be a general peritonitis, of whatever variety, the outlook is 
ominous. Such are the conditions sometimes found that it 
may be stated with positiveness that the patient will certainly 
succumb. In some cases the inflammatory process is of such 
a fulminating character that it may be impossible to secure the 
services of a surgeon aufiiciently early to prevent a fatal ter- 
mination. In some cases the fatal terminatiou is inevitable 
from the outset, but the chances of recovery in all are mate- 
rially enhanced by immediate operation. 

Presuming that a patient recovers from an attack of acute 
appendicitis, the prognosis with regard to his subsequent health 
varies with a number of circumstances, A few patients have 
a mild or even a moderately severe attack, recover, and never 
have any further symptoms. In general, the milder the pri- 
mary attack, tlie more the likelihood of such being the ease; 
but this is by no means an invariable rule. In the majority of 
cases recurrences sooner or later develop. Most of these occur 
within the first six months after the first attack; there are 
fewer within tlie succeeding six months; and the likelihood of 
recurrence decreases with succeeding years. The second attack, 
however, may occur after the lapse of a number of years. 
Multiple recurrences are extremely common, and such is the 
natural course of the disease that it may be stated that an 
appendix once the seat of inflammation is likely to be again 
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affected. As it is impossible to presage either the time or the 
severity of recurrence, a diseased appendix is a menace to life 
as well as to health as long as it remains in the body. This is 
true of all cases, whether they begin as an acute appendicitis 
or are chronic from the commencement. The prognosis as to 
health is even less unfavorable in some of the cases that are 
chronic from their incipiency than it is in some of the recur- 
rent cases, because in the latter there are often periods of com- 
parative comfort, or even good health, whereas it is not uncom- 
mon for patients with the former to be constantly ailing. After 
the appendix has been removed the prognosis as to subsequent 
health is, of course, excellent. 

In the prognosis the results of possible peritoneal adhesions 
must be considered. If these have formed between the appen- 
dix and the surrounding structures, — such as the parietal peri- 
toneum, omentum, cecum, colon, small intestine, bladder, pel- 
vic organs, etc., — they may give rise to a diversity of symptoms. 
The most important of these is intestinal obstruction, the con- 
sequence of the mechanical action of the adhesions. These 
adhesions sometimes also develop after operation for the ex- 
cision of the appendix, and may necessitate a second operation 
for their correction. 



TREATMENT. 

The treatment of a case of appendicitis may be based upon 
one of two sets of principles that are popularly known as the 
medical and surgical respectively. That adopted in the indi- 
vidual case will depend in great measure upon the precon- 
ceived ideas of the attending physician or surgeon and upon 
various circumstances connected with the case. Personally, I 
may state that increasing observation and experience have 
confirmed me in the opinion that the most appropriate course 
to pursue in order that the best results be obtained is to remove 
the diseased appendix as soon as the diagnosis of appendicitis 
has been made — provided the diagnosis has been made early 
and there are no complications that render immediate opera- 
tion unjustifiable. The appendix should be removed so early 
in the attack that sufficient time can not elapse for the super- 
vention of septic absorption, perforation of the appendix, or 
purulent peritonitis; and in those cases of a fulminating char- 
acter, in which the transit from the initial symptoms to the 
inauguration of purulent peritonitis the result of perforation 
or gangrene of the appendix has been most rapid, almost 
instantaneous, early operation is all the more urgently de- 
manded. 

It is essential that physicians appreciate the importance of 
early operation, as although there may be a few patients who 
for one or several reasons can not or will not have the benefit of 
operative procedure, the vast majority will depend upon the 
attending physician for advice. While it is impossible to 
formulate rules that shall govern the treatment of all cases of 
appendicitis, I am nevertheless convinced that it maybe stated 
as a maxim that unless there be some constitutional contra- 
indication, the a[)pendix should be removed immediately if the 
diagnosis has been made early. In practice it will be necessary 
to (lei>art from this rule in some cases for various reasons. It is 
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a fact that a certain percentage of cases will temporarily recover 
without operative procedures; some patients even may never 
lifive but a single attack. But it is nevertheless true that no 
one can foretell which case will terminate favorably or which 
will progress to perforation or gangrene and the attendant 
peritoneal and other complications and sequels. The best 
results in all cases, however, are to be obtained by tlie removal 
of the appendix in the very beginning of the attack. Appen- 
dicitis is a surgical disease, and should be treated in accordance 
with the best dictates of surgical practice. 

The first question that arises after the diagnosis of appendic- 
itis has been established is that concerning the character of 
the attack, the nature of the pathologic processes at work, and 
the probable outcome. It is in this connection that we have 
to face a condition, not a theory. As already stated, we can 
not foretell with even the slightest amount of assurance the 
issue of an attack of appendicitis, nor can we be certain of the 
nature of the lesions of the appendix from the clinical mani- 
festations. The main point to consider, then, is, Shall we risk 
the patient's life, or shall we adopt the only alternative and 
remove the diseased organ in its incipient inflammation? In 
this affection early operation is a conservative, not a radical, 
procedure. We are not governed by the same reasons that 
influence us to perform the radical operation for the cure of a 
simple hernia or for the removal of the uterus for a fibromyoma. 
In appendicitis we face the probable consequences of suppura- 
tion, gangrene, and perforation of the appendix and various 
lesions of the peritoneum. The proportion of patients who 
have but one attack of appendicitis and remain perfectly well 
after its subsidence is so very small as compared with the num- 
ber of those who have repeated attacks, with intervals of more 
or less complete invalidism, that the rare exception should not 
interfere with the operation of the rule: that is, in all cases of 
appendicitis the diseased organ should be removed immediately 
if the diagnosis has been established early in the attack. 

It is sometimes advised to delay operation until tliere is 
evidence of the presence of pus, and to defer it also if there be 
any doubt as to the pus formation. I could cite many cases 
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in which the operation was delayed until there was umnistAk- 
able evidence of pus, some of them liaving been delayed so long 
that the patient was practically moribund when the surgeon was 
called. To defer operation a certain number of days, or even 
hours, except in some rare oases, is to expose the patient to risks 
not justifiable in the light of the present state of appendicular 
surgery. The best results and the lowest mortality-rate are ob- 
tained when the operation is performetl at the earliest possible 
opportunity. Usually the diagnosis can and should be made 
in a few moments, and the operation should follow as soon as 
possible. It is hard to conceive why it should be advised to 
await the formation of pus, since this event adds greatly to the 
dangers of the operation, in that the most extensive absorbing 
surface — the peritoneum — is involved. One need but picture 
to himself the two operations — the one for the removal of the 
appendix without the association of pua, the other the excision 
of an appendix bathed in pus — to arrive at the only reasonable 
conclusion. In the first instance there is a clean abdominal 
incision ; the appendix is readily removed ; the opening in the 
wall of the cecum is sutured ; and the abdominal wound is 
aseptically closed. In the second instance there is opened a 
collection of fetid pus which, in its escape, comes in contact 
with the incision and its contiguous parts; the appendix is ex- 
cised under unfavorable circumstances and with the possibility 
of infection of the general peritoneal cavity; the abdominal 
wound can not be closed, but must remain at least partly or 
wholly open to afford drainage; and there is tlie subsequent 
tedious healing by granulation and the possibility of the later 
development of a ventral hernia. With these facts before us, I 
can not conceive how it can be held that we should await the 
development of pus before proceeding to operation. That delay 
is dangerous in the great majority of eases is certain ; that a few 
patients will recover from the disease without operation can not 
be denied ; that some patients will experience more or less sub- 
sidence of the acute symptoms must also be granted ; but that 
any one can foretell the outcome of an attack I most emphatically 
deny. Those who are least decided upon the question of opera- 
tion are they who have been limited in their experience. One 
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must observe many cases in various stages of the affection to 
realise the dangers of delay, and must note the effects of tlie 
different methods of treatment to become convinced that tlie 
surest road to recovery is by means of early operation. 

In stating as the principle of the treatment of appendicitis 
that the diseased organ should be removed immediately if the 
diagnosis has been made early, I am not unmindful of the fact 
that, speaking broadly, the attending circumstances are of great 
significance in determining the treatment to be adopted in many 
cases. It is sometimes impossible to institute early operative 
procedures for one of several reasons : the patient may not live 
within reach of a competent surgeon ; he or his family may 
not be willing to have this treatment pursued until it has 
become evident that the patient's only chance of recovery is 
by operation ; or there may be some serious underlying disease, 
sueh as advanced nephritis, diabetes, tuberculosis, etc., that 
forbids active measures. Under sueh circumstances expectant 
or so-called medical treatment is the only alternative. There 
is also another class of cases, in which, particularly in the 
hands of general practitioners, the treatment by medica), as 
opposed to surgical, means is the part of discretion. These 
are cases which at the onset do not bear the imprint of great 
seriousness, and which, following the institution of medical 
treatment, show marked improvement at the end of twenty-four 
hours, and continue to present steady improvement until 
evident convalescence is fully established. Many of tlitse 
patients apparently recover entirety, though it is difficult lo 
conceive that their appendices have returned to the normal 
condition. It is not really necessary that all these patients be 
subjected to immediate operation, provided that the attack be 
the first from which they have suffered and that the operation 
could not be performed under the most favorable conditions. 
If the medical treatment be adopted, constant watchfulness 
must be enjoined, strict attention must be paid to all the 
clinical manifestations and to the progress of the case, sound 
judgment must be exercised, and facilities must be at hand 
for immediate operation should alarming symptoms develop. 
The majority of such patients will probably recover from the 
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acute attack ; some, however, will develop suddenly alarming 
symptoms, and a few will probably die despite the most ener- 
getic measures to save their lives. It is for these reasons that 
early operation should he performed in all coses when possible. 

The medical treatment of appendicitis comprises that ap- 
propriate during an attack and that to be practised during the 
intervals between attacks. The first includes the general 
management of the case, attention to the diet, local applica- 
tions, and the administration of laxatives, enemas, and otlier 
medicinal agents if occasion warrant. 

In the general management of the case it is most important 
to insist upon absolute rest in bed. As soon as the first indi- 
cations of appendicitis manifest themselves the patient should 
go immediately to bed, and should remain there until com- 
plete recovery has resulted. He should be cautioned not to 
move about too much in bed, and strict quiet must be enjoined, 
in the early hours of the attack at least. Too early and too 
vigorous movement have been known to result in relapse of 
the condition, attended by most serious consequences. The 
general management of the sick-room does not differ from that 
appropriate in any other serious disease, but it is practically 
essential to have a reliable trained nurse in attendance. 

The diet demands careful attention^ and it is conducive to 
the welfare of the patient if the physician gives specific direc- 
tions aa to the kind of nourishment to l>e given, as well as to 
the time and the amount at each feeding. During the first 
few hours of the attack all nourishment must be withheld. If 
vomiting persist, as it does in some severe cases, no nourish- 
ment should be administered by the mouth. The endeavor 
should be first to restrain the vomiting. In the mean time, if 
the patient's condition necessitate it, rectal enemas should be 
administered. These may consist of from four to six ounces of 
peptonized milk, to which may be added the whites of one or 
two eggs and half an ounce of whisky. Such enema may be 
administered every four hours or therejibouts, according to the 
circumstances of the case ; each enema should be preceded 
about half an hour by irrigation of the rectum and colon with 
water or normal salt solution. After the vomiting has ceased, 
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food may be given in small amounts at rather frequent inter- 
vals. It is well, however, for the first few days of the attack 
not to give more food than the condition of tiie patient re- 
quires, and that which is given should be such as is digested 
in the stomach or upper intestinal tract, is nonflatuleiit, and 
leaves little if any residue in tiie bowel. Liquid food alone 
should be given, and choice maybe made of the foliowing: 
Milk (preferably peptonized or pancreatized), broths, beef-tea, 
and malted foods. Natural milk, as a rule, is contraindicated, 
l>ecause of the likelihood of the formation of indigestible curds, 
and because it tends to constipation and tympanites. In tlie 
early hours of the attack hot milk, broths, beef-tea, etc., will be 
found to agree better with the patient than cold drinks. Later 
on, however, the railk, etc., may be given cold, if thus more grate- 
ful to the patient, and buttermilk and beaten eggs may be added 
to the dietary. A small amount of weak tea may also be per- 
mitted, if specially desired by the patient. Thirst, if present, 
may be combated by small bits of cracked ice allowed to dissolve 
in the mouth and then expectorated ; in some cases also by tea 
spoonful doses of hot water or by rectal injections of normal 
salt solution. During the early days of the attack the nourisli- 
nient should be administered every two hours, and the quantity 
should not exceed two or three ounces. As convalescence be- 
comes established the quantity may be increased and the inter- 
vals lengthened, and calf's-foot jelly, milk-toast, eggs (soft- 
boiled or poached), etc., may be added. The return to ordinary 
diet should be gradual. After convalescence and in cases of 
chronic appendicitis the diet must be chosen with especial 
care, and must be easily digestible. 

Of the local applications which when applied to the right 
lower abdominal quadrant exert a favorable action, an ice-bag 
is by far the most suitable. The use of the ice-bag should be 
commenced in the incipiency of the attack, and it may be kept 
on continuously until convalescence is well eslablished. Dry 
cold, in the form of an ice-bag or a Leiter's coil, is much pref- 
erable to moist cold ; it acts as a local anesthetic, and, if ap- 
plied early, modifies the degree of infiamniation and thus 
hastens resolution. It must not be lost sight of, however, that 
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the too prolonged use of cold may result in superficial necrosis 
of the skin anil subcutaneous tissues. Occasioually hot appli- 
cations will be found more grateful to tlie patient, and selec- 
tion may be made of a hot-water bag, various sorts of hot 
fomentations, turpentine stupes, etc. The topical application 
of tincture of iotlin, blisters, leeches, and other forms of 
counterirritation is especially con train dica ted, not only be- 
cause they do no good, but because they add maleiially to the 
patient's discomfort. Blisters and leeches are especially objec- 
tionable because of the macerating effect they exert upon the 
skin, thus making a septic field for operation, if such be under- 
taken. 

The most important feature of the treatment of a case of 
acute appendicitis is the prompt administration of a laxatire. 
In the event of an acute appendicitis having developed or the 
clinical manifestations being suggestive of such affection, it is 
imperative that the bowels be evacuated immediately, and an 
effort should be made to secure at least several stools. Many 
an attack which, if permitted to progress unmolested, would 
develop into one of great seriousness, may be aborted or con- 
siderably modified by the prompt administration of an efficient 
laxative and the thorough evacuation of the bowels. The 
presence of diarrhea is not a contraindication to the adminis- 
tration of a laxative, as the latter is generally as urgently 
demanded when diarrhea is present as when there is constipa* 
lion. A laxative serves a threefold purpose: (1) It relieves 
the pain by clearing the intestinal tract of all irritating and 
stagnant material ; (2) it induces an active peristalsis in the 
intestine and appendix, and thus assists the latter to rid itself 
of its contents — virulent micro-organisms, possibly appendicu- 
lar calculi, muco-purulent material, etc. ; (3) it diminishes the 
virulence of an attack by helping the evacuation of the appen- 
dix and by removing all irritating and stagnant feces from the 
intestine, particularly from the cecum and the adjoining areas, 
where, by its presence, it facilitates the multiplication and the 
increase in the virulence of the micro-organisms. 

Of the laxatives, preference should usually be given to castor 
oil. It unloads the bowel wilhout causing an outflow of seniiu 
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from the inteatiual circulation. Castor oil, however, is particu- 
larly distasteful to eome patients, and the presence of nausea 
and vomiting in others sometimes pi-ohibits its use. Under 
these circumstances saline cathartics or calomel should be 
given. To some patients who have early and persistent nausea, 
with or without vomiting, it is advisable immediately to ad- 
minister calomel, taking advantage of its dual action — that of 
allaying the irritability of the stomach and that of producing 
catharsis. The best method of administering calomel under 
these circumstances is in the powdered form ; compressed tab- 
lets or triturates are popular with some practitionei-s, but they 
are not so serviceable as the powder, and, particularly, if not 
freshly made, they are not only likely to be insoluble and inert, 
but they may also cause mechanical irritation of the stomach 
and provoke further emesis, thus defeating the object for which 
they were administered. The calomel may be given in doses of 
from jiff to ;i- of a grain every fifteen minutes or every hour until 
one or two grains have been taken. The addition of a little 
bicarbonate of sodium to each powder will hasten the laxative 
effect of the calomel. If free catharsis be not obtained after 
the lapse of several hours, a Seidlilz powder or a small amount 
of Rochelle or Epsom salts will usually accomplish the desired 
result. At times small and repeate<i doses of calomel will fail 
to alleviate the irritation of the stomach, in which event a 
single large dose (front five to ten grains, repeated in an hour 
if necessary) will often have the desired effect. If nausea still 
I>er3i8t, a small fly blister applied immediately below the eusi- 
form cartilage will often prove of decided service. In other 
cases Rochelle or Epsom salts, given in the beginning of the 
attack, will be found most useful. It is particularly in the 
later stages of the affection, however, when peritonitis has 
supervened and depletion of the intestinal tract is most desired, 
tliat these salts find their special field of usefulness. They 
may be administered in small doses, rejieated every hour.unti! 
free and thorough evacuation of the bowels and a number of 
watery stools have resulted. 

The indications for the administration of enemas ore the 
Slime as tiiose tliat call fur the exhibition of la.satives. The 
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former, liowever, should be given only as an adjunct to the 
latter, and never to their exclusion. Administered early in an 
attaclc of appendicitis, they often materially assist the laxative 
in at least ameliorating the severity of the inflammatory 
phenomena. Usually a single enema suffices, but at times it 
may be found advisable to give an enema daily or every other 
day. The enema may consist of a pint of warm water and 
soap; late in the attack the addition of two fliiidrams of tur- 
pentine will often be found efficacious in promoting evacuation 
of the bowela and lessening tympanites. Forced enemas 
should never be given with the idea of overcoming persistent 
constipation, which is frequently dependent upon a paralytic 
condition of the intestines. Such constipation is sometimes 
an expression of perforation of the appendix, and a forced 
enema administered under such circumstances may be in- 
jected into the peritoneal cavity — an accident that occurred in 
a case reported in the first edition of this treatise. 

In many cases of appendicitis in addition to the foregoing 
no medication is called for — the attack will terminate in ap- 
parent recovery. This becomes less likely with increase in the 
number of previous attacks, and, despite the best-directed 
management, many cases of primary seizures will progress to 
perforation, or to gangrene of the appendix, with peri-api^n- 
dicular suppuration or diffuse peritonitis. And it is impossi- 
ble to foretell in the incipiency of the attack which cases will 
thus eventuate. It is the part of discretion to limit medicinal 
treatment to primary seizures, and if in any attack medical 
treatment be adopted, either through choice or necessity, the 
attending physician must be ever watchful for unfavorable 
symptoms that may arise at any moment, and he must be pre- 
pared, at an instant's notice, to himself perform the inevitable 
operation or have a surgeon in readiness to do so for him. 
Bemedies such as veratrum viride, aconite, various fever mix- 
tures, etc., are not indicated, and should be withlield. Nor is 
the administration of salicylic acid and ita various salts to be 
commended. Good effects have been claimed for these, particu- 
larly by those who maintain the rlieumatic nature of some cases : 
but neither tliis etiologic reIation.sl]ip nor the good elfecls of 
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the suggested therapy have been part of my experience. Asa- 
fetiiia suppositories, however, wiil often be found of extreme 
value in alleviating pain and in assisting intestinal peristalsis 
and the expulsion of flatus. 

In this connection it seems appropriate to make a few 
remarks concerning the diverse views expressed by different 
writers upon the advisability of administering laxatives or 
opium in the treatment of appendicitis. A number of emi- 
nent observers have testified to the inadvisability of the ad- 
ministration of laxatives in the early stages of appendicitis, 
but experience has taught mo that, on the contrary, it forms 
the most successful, and therefore most appropriate and justi- 
fiable, treatment when operation can not be performed. I do 
not hesitate to ofTer it to my readers as sound and rational 
therapeutics. As already stated, laxatives should be admin- 
istered early in suflScient quantity to secure free and thorough 
evacuation of the bowels. They accomplish the most good 
when given early, before adhesive inflammation has resulted 
in agglutination of neighboring coila of intestine, omentum, 
mesentery, etc., — the method whereby nature imprisons the 
inflamed appendix and tends to prevent infection of the gen- 
era! peritoneal cavity in the event of perforation of the 
diseased organ. I am certain, also, that in the presence of 
commencing adhesive inflammation surrounding the appendix 
and its neighborhood there is less danger attendant upon the 
free evacuation of the bowels than may supervene if tlie bowels 
be permitted to remain overloaded with stagnant feces. The 
benefit that accrues from clearing the intestine far outweighs 
the possible danger that may follow the breakiug-up of peri- 
toneal adhesions that may be forming. In the later stages of 
the disease, after the fibrinoplastic barrier that protects the 
general peritoneal cavity from the inflamed and septic appen- 
dix and from possible peri-appendicular suppuration has been 
formed, purgation is held by some to be inadvisable because of 
the likelihood that the peristaltic movements of the intestine 
may break down nature's safeguard against the spread of the 
infection. It has, however, been my practice to administer 
laxatives in all cases, except in the presence of an acute 



242 APPENDICITIS. 

exacerbation of the symptoms suggestive of perforation or 
givngrene of the appendix. Such have been the results of 
this treatment that I warmly commend it to my readers. 

Impressed as I am with the advisability of the administra- 
tion of laxatives in the treatment of appendicitis, I can testify 
with equal force and conviction to the dangers attendant upon 
the administration of opium and its various preparations. 
Of all the therapeutic agents that have been used in the treat- 
ment of appendicitis, opium is the one that has been most 
frequently responsible for mistakes in diagnosis, and there la 
a percentage of deaths in appendicitis that, beyond doubt, 
18 due to the indiscriminate and injudicious use of this drug. 
The administration of opium in the treatment of appen- 
dicitis can not be too strongly condemned, for the following 



1. It masks the symptoms. In a disease such as acute 
appendicitis, in which the onset is sudden and severe, in which 
the pathologic alterations are taking place with extreme 
rapidity, and in which the symptoms and signs are frequently 
irregular and in no way proportionate to the severity of the 
anatomic lesions, it is most desirable, in fact imperative, that 
the physician be constantly and correctly informed as nearly 
as possible of the state of att'airs. As a rule, the pain and 
tenderness are in proportion to the intensity of the lesions. 
If, therefore, they be masked by opium, the physician may be 
deceived or led to believe that the attack is subsiding, whereas 
the lesions may be gradually or rapidly progressing to perfora- 
tion or to gangrene and fatal peritonitis. 

2. It favors the retention in the appendix and intestine of 
excrementitious material. The early pain of an attack of 
appendicitis is frequently caused, in part at least, by an inef- 
fectual attempt on the part of the appendix to empty itself of • 
its contents. This attempt is facilitated and assisted by the I 
evacuation of the general intestinal tract, and as opium 
inhibits or prevents such evacuation, its administration defeats 
nature's efiforts to remove one of the exciting causes of the 
attack of appendicitis. 

3. It decreases the functional activity of the stomach, int«9- I 
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tine, liver, kidneys, lungs, and ekin at a time when elim 
of waste products is imperatively demanded. 

4. It causes distention of tlie bowel by paralyzing the mus- 
cular coat, and thus prevents the intestine from overcoming the 
expansion of putrefactive gases and favors general tympanites, 
with its distressing symptoms. 

5. As a consequence of the intestinal distention coils of the 
bowel are pushed and thrust into the area of inflamiuation, 
and the spread of peritonitis is tlius facihtated. 

6. By the distention of the intestine which it engenders it 
further assists the progression of the peritonitis, as micro- 
organisms more readily pass through the walls of a distended 
V)Owo!, and one therefore reduced in vitality, than through a 
normal intestine. 

7. It lessens the patient's susceptibility to pain, but does not 
remove the cause of the pain. 

8. It increases nausea when it is present and induces it when 
it is absent. 

9. It decreases the phagocytic action of the blood elements 
in the struggle against invading pathogenic micro-organisms, 
and thus tends to favor suppurative processes and their attend- 
ing consequences. 

10. It decreases the power of the lymphatics to take up and 
destroy the poisonous products of bacterial activity. 

11. It induces a false hope that buoys up the patient and 
physician — a hope of recovering without operation. Very fre- 
rjuently this state of well-being leads to postponement of the 
inevitable operation until the poor sufferer is beyond tlie reach 
of human endeavor. 

On the contrary, it ia claimed by the advocates of the opium 
treatment that this drug relieves the pain, and, by the inactiv- 
ity of the intestine that it induces, favors adhesive inflamma- 
tion of the peritoneum, and thus permits of the protection from 
infection of the general peritoneal cavity. As already stated, 
opium lessens the patient's susceptibility to pain, but it does 
not remove or mitigate the severity of the anatomic lesions. 
The advent of suppuration is an unfortunate complication — 
one that can usually be avoided by prompt surgical treatment 
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of an attack of appendicitis, and one that, when present, de- 
mauds immediate operation. The pain of appendicitis can 
usually Ite controlied by thorough evacuation of the bowels, the 
application to the right lower abdominal quadrant of ice- 
bags, and, if necessary, asafelida suppositories. It is often 
remarkable that complete relief, or at least great amelioration, 
of the pain follows the free evacuation of the bowels; and the 
administration of opium, originally considered urgent, is found 
to be uncalled for. In some cases, however, after a period of 
more or less relief following the evacuation of the bowels, the 
pain returns with increased intensity. This constitutes one of 
the most urgent indications for immediate operation, as it gen- 
erally indicates perforation of the appendix. If opium has 
been administered in such a case, perforation of the appendix 
and consequent peri-appendicular suppuration may occur, un- 
heralded by clinical manifestations, and the patient may die in 
the uncomplaining quiescence of an opium stupor. In view 
of these facts it seems desirable — and experience confirms me 
in the opinion that it ia wise — to abstain from the use of 
opium, and to employ the medical treatment already detailed 
when the surgical or operative treatment can not be carried 
out. 

In discussing the surgical treatment of appendicitis it must 
be stated that the medical treatment, as already narrated, is in- 
dicated, and siiould be inaugunited, in all cases which it is pro- 
posed to subject to operative measures. Wlien, liowever, the 
diseased appendix is removed early in the attack, — that is, 
within the first twenty-four hours, or, preferably, within the 
first twelve hours, — the attack is at once terminated, the 
patient is subjected to the least possible immediate risk, and 
the remote complications are avoided. Among the latter may 
be mentioned perforation, gangrene, abscess formation, general 
peritonitis, fecal fistula, protracted convalescence, secondary 
operation, and the long list of complications referred to in the 
chapters on the Pathology and on the Complications and 
Sequels. When marshaling the evidence that decides ns ia 
favor of an early operation, we must bear in mind that, as 
already stated, it is impossible in the vast majority of cases to 
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form a clear coaception of the lesions of the appendix from the 
clinical manifestations. If the initial symptoms be severe, we 
may surmise a severe infection, and prompt surgical interfer- 
ence is imperatively demanded. On the other hand, apparently 
mild cases are often most deceptive as regards the lesions of 
the appendix. With a low pulse-rate, normal temperature, 
diminution or cessation of pain, and lessened tenderness and 
rigidity, ulceration of the appendix, progressing to perforation 
and gangrene, may be making rapid headway. Operation 
under such circumstances is, of necessity, performed with 
much-increased risk to the patient, and always offers a less 
promising outlook. An operation in the early hours of an at- 
tack of appendicitis is inadvisable only in the presence of 
some constitutional condition that would forbid the perform- 
ance of any operation. Unwillingness of the patient or of his 
friends, while a valid reason for delay, does not alfer the indi- 
cations for operation. 

Operation is contraindicated in those cases of diffuse peri- 
tonitis in which the abdomen is distended, the temperature 
high, the pulse rapid and of high tension, the patient's ex- 
pression most anxious and indicative of very serious intra- 
abdominal infection, the bowels constipated and unable to 
cause the expulsion of flatus, and in which vomiting is con- 
tinuous, and tenderness is diffused over the entire abdominal 
wall. The presence of tympanitic distention of the epigas- 
triumj when associated with regurgitant vomiting, is indica- 
tive of approaching dissolution, and is, in consequence, a con- 
traindication to operation, as is also the ordinarily well-recog- 
nized collapse. It is useless to subject the patient to additional 
pain and discomfort without being able to offer even a remote 
chance for recovery, which I think impossible in these cases. 
The application of ice to the abdomen, a small fly blister just 
below the ensiform cartilage, the internal administration of 
calomel to the extent of causing free evacuation of the bowels, 
nutritious enemas, stimulants, such as whisky, dry champagne, 
and strychnin hypodermically, in this class of cases promise 
much more than does operative treatment. When, as a con- 
sequence of these measures, the peritonitis subsides and the 
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conatitutional condition warrants it, operation may l 
taken with hope of a successful issue. 

If the time of election — that is, tlie early hours of the attack 
— have passed, when tlie symptoms recur, or when they in- 
crease in severity, or if there be no improvement, particularly 
if the tenderness persist, the appendix should be removed 
without delay. 

If ail attack of appendicitis be attended by the development 
of pus, the diseased organ should be removed at the earliest 
possible moment. The practice of deferring operation for a 
few days, in the hope that the limiting membrane that forms 
the partition between the collection of pus and the general 
peritoneal cavity will become stronger, is a procedure that is 
unwise and attended by risks both immediate and remote. The 
immediate risks are general septic infection, metastatic ab- 
scesses, pyfephlebitis, abscess of the liver, etc. The remote 
risks are gangrenous perforation, spontaneous separation of the 
appendix from the cecum, spontaneous division of the appen- 
dix in its continuity, necrosis and perforation of the cecum 
from pressure of the suppurative focus against its wall, fecal 
fistula, etc. 

The appendix should be removed at the primary operation 
in all but exceptional cases. That the appendix should be re- 
moved is an opinion concurred in by all surgeons who have 
had experience in this class of operative surgery; they differ 
only as to the time of election. At the primary operation the 
proper disposition of gauze to protect the general peritoneal 
cavity — the most important part of the operation — renders the 
removal of the diseased appendix entirely safe, and it is cer- 
tainly most advisable. I consider that in general the danger 
to the patient of leaving a diseased appendix in the abdom- 
inal cavity is greater than the damage likely to accrue in 
experienced hands from rupturing the limiting fibrinoplastic 
wall io an endeavor to remove it. It is possible and generally 
advisable to remove the diseased appendix, thus insuring com- 
plete recovery, which is to be attained by no other means. I 
must, however, emphasize the fact that it would not be just to 
humanity for me to advise the occasional and inexperienced 
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operator to remove the appendix in all cases. I realize the 
importance of the operator being thoroughly familiar with 
surgical anatomy and teehnic in order that a succeaaful issue 
be the outcome in these cases. I maintain, though, as a surgical 
principle, that the removal of the appendix in all operable 
cases is the proper procedure in the hands of experienced sur- 
geons ; qualifying this statement by the following observations : 
There is but one constitutional contraindication to the removal 
of the appendix, and that is collapse of the patient; the re- 
moval of the appendix is also unwise in those cases in which 
it has formed adhesions with soft friable intestines, or when 
such intestines have formed adhesions among themselves — the 
slightest manipulation in some of these eases being sufficient to 
cause a rapture of the intestines; in children, also, in some 
exceptional pus cases, it is good surgery to permit the appen- 
dix to remain for excision at a secondary operation, because 
the position that the appendix holds in children is higher 
in the abdomen than it is in the adult; because the small size 
of the abdominal cavity in children renders the walling-off by 
gauze of the unaffected portion of the peritoneum extremely 
difficult, or even impossible ; and because children do not stand 
prolonged anesthesia well. While it is far safer for the pa- 
tient that the occasional operator content himself with the 
evacuation of the abscess, the experienced surgeon ahonid 
be able to and should remove the appendix in all cases with 
the exception of those just cited. To leave within the abdomen 
an appendix that has sloughed off, or one that is perforated or 
intensely iuHamed as a consequence of infection by virulent 
micro-organisms is incomplete surgery. An appendix that is 
embedded in a wall of lymph, whether it form a portion of the 
abscess wall or not, can be removed with comparative safety, 
providing the operator has had sufficient experience and is 
dextrous in the treatment of this class of cases. The proper 
disposition of gauze and careful attention to other teehnic, in 
experienced hands, render the dangers that attend the removal 
of the appendix much less than those that threaten the patient 
if the diseased organ be permitted to remain. A practice that 
is rather common is that of evacuating the abscess and, after 
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affording drainage, partly closing the wouud, withouFanempt- 
ing the removal of the appendix unless it lie in plain view. If 
the surgeon be famihar with the anatomy of the right iliac 
fossa in the norma! condition, and has seen a sufficient number 
of cases to make him acquainted with tlie conditions generally 
found in diseased states, he should be able to find the appendix 
in all cases. The search, however, is sometimes tedious and 
attended by difficulty. 

Although the technic of the operation for appendicitis varies 
with the nature of the case, and with the conditions present at 
the time of operation, there are, nevertheless, certain pro- 
cedures that should be carried out in all cases when feasible. 

In acute cases the patient is usually in bed, and if the attack 
be but several days old, his diet should have been ni/ or light and 
easily digested, and with a minimum of residue. In chronic 
cases the patient should be confined to bed for one or two 
days preceding the time set for o|>eratioii, and his diet also 
should be light and easily digested. The urine should be 
carefully examined at least once, and oftener if time permit. 
This measure should never be neglected. If the case be a 
chronic one, the day preceding operation the patient's bowels 
should be evacuated by a laxative, and on the morning of the 
operation an enema should be given. 

The patient should be prepared for operation as follows : If 
the ease be a chronic one and time permit, be should be given 
a general bath with hot water and soap, followed by thorough 
rinsing with a saturated solution of boracic acid. An entire 
change of the personal clothing of the patient and of the bed 
linen should be made. The immediate site of the operation 
should be scrubbed with thymol or green soap, hot water, and 
a soft brush, particular attention being paid to the umbilicus. 
The Held of operation should be shaved, so that hair, dead 
epidermis, and dirt may he removed. The abdomen should 
then be rescrubhed with soap and water. This should be 
followed by tlie successive application of ether and alcohol 
upon a wad of aseptic cotton in order to remove any fatty 
material. Lastly, a thorough scrubbing with corrosive sub- 
limate, of the strength of 1 : 1000, should be made. A sterile 
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towel or a large piece of gauze moistened witli the sublimate 
solution should next be placed U]ion tbe abdomen and retained 
by a bandage. The patient is then ready to be ]>laced upon 
tlie table ou the following day, if he be not operated upon im- 
mediately. After etlierization and the arranging of sterile 
slieets and towels, the abdomen should be again washed with 
1 : 20U0 bichlorid solution. The operation may then be pro- 
ceetled with. Of course, it is not always possible to carry out 
this detailed preparation in all cases. It not infrequently 
happens that the operation has to be done at once or under 
other unfavorable circumstances. 

The two incisions which are most suitable for the operation 
of appendicitis are those which go through the abdominal 
wall to the right of the median line. They are the simple and 
the McBurney incision. The median incision for appendicitis 
operations is not founded on good anatomic grounds ; it is irra- 
tional and dangerous, particularly if pus complicate the case. 

The simple incmon divides the layers of the abdominal wall 
in the same longitudinal line. It may be directed through the 
right semilunar line or to the inner side ofthis line and through 
the rectus muscle. The length of the incision must be governed 
by the conditions present in each individual case. 

In pus caises, when the purulent collection is circumscribed 
and is situated well toward the spine of the ilium, it is often 
advisable to make the incision well to the right, running 
parallel with and just above Poupart's ligament. This incision 
under these circumstances usually permits of better drainage 
and greatly decreases the danger of breaking through the 
inner wall of the abscess cavity in the manipulations neces- 
sary for the removal of the appendix. 

The incision in the peritoneum at first should be but one 
inch in length — merely large enough for the insertion of the 
index-finger. Through this incision the cecum may be seized 
and brought out through the wound, and with it the appendix 
should also be delivered. If the cecum or appendix be bound 
down by adhesions, or if pus be present, an attempt to deliver 
the cecum and appendix should not be made, but the peritoneal 
incision must be enlarged. Bleeding should be conlroUed with 
hemostats before the peritoneum is opened. 
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McBumey'e mcmmi is slightly more complicated than the 
simple incision, but is appropriate only in cases unasaociated 
with pus. It is less likely to be followed by ventral hernia 
than is the simple incision made through the linea semilunaris, 
but in this particular it possesses no advantages over the simple 
incision through the rectus muscle. 

Whichever incision be practised, as soon as the peritoneum 
is opened, the cecum should be withdrawn or delivered from 
the abdominal cavity, and with it the appendix, if it be not 
adherent. After the appendix is in the grasp of the thumb 
and finger the cecum should be replaced witliin the abdominal 
cavity. The appendix should then be amputated with a pair 
of scissors flush with the cecum, and the opening thus made 
in the latter should be closed with Lembert sutures. When 
the appendix is gangrenous or very friable, or is much involved 
in the inflammatory fibrinoplastic exndate, we often have to 
content ourselves with a simple ligature taking in all the coats 
of the organ. 

Very often in cases that are complicated by the presence of 
pus there is no confining wall of fibrinoplastic exudate ; or if 
such be present, it is either incomplete or so delicate that the 
cecum or appendix can not be exposed without subjecting the 
general peritoneal cavity to the danger of infection. It is, 
therefore, a matter of extreme importance that some method 
be devised whereby the spread of tlie infection will lie rendered 
impossible during the manipulations necessary for the removal 
of the organ. This is conveniently and thoroughly accom- 
plished by the proper disposition of sterilized gauze. 

Since the success of the operative treatment of appendicitia 
complicated by pus formation depends largely upon a knowl- 
edge of the anatomic varieties of peri-appendicular abscess, as 
well as upon a complete comprehension of the safest method of 
evacuating the pus and removing the appemlix without infect- 
ing the general peritoneal cavity, a brief description of the oper- 
ative teciiuic to be practised in each instance may be given. 

Depending upon the location of the pus, peri-appendicular 
abscess is met with as one of five varieties : First, and the most 
common in my experience, is that in which the collection of 
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pus is located post-cecal or between tlie layers of tlie ascending 
meso-colon; secnnfi.thatin which the collection isiminediately 
beneath the anterior parietal peritoneum, being confined by the 
cecum, coils of small intestine, the omentum, the appendix 
and parietal peritoneum, and masses of inflammatory lymph ; 
third, that in which the collection is located in the pelvis, when 
it is usually entirely shut off from the general peritoneal cavity ; 
fourth, that in which the collection is located near the median 
line of the abdomen and to the median aide of the cecum ; fifth, 
that in which the pus ia free in the general peritoneal cavity. 

In dealing with the first variety, as soon as the peritoneum 
is incised the general peritoneal cavity should be protected 
from infection by the proper disposition of gauze, which should 
be in large amount. The abscess should then be opened by 
breaking through either the outer layer of the ascending meso- 
colon or through the layer of lymph that attaches the outer 
wall of the cecum to the floor or the side of the iliac fossa. 
The abscess cavity should then be wiped out, first with dry 
iodoform gauze, then with gauite wet with either a solution of 
bichlorid of mercury or carbolic acid. The appendix should 
then be located and removed. Drainage, consisting of either 
narrow strips of iodoform gauze or a rubber drainage-tube, or 
both, should then be introduced to the bottom of the abscess 
cavity, and the abdominal wound should be closed with the 
exception of the site of the exit of the drain. In some cases 
the wound should be left entirely open. After the lapse of 
from forty-eigiit to seventy-two hours or longer the drainage 
should be removed, and the wound permitted to heal by 
granulation. 

The evacuation of a collection of pus located behind the 
cecum and the colon necessitates opening the general or larger 
of the two peritoneal cavities, unless an incision be made 
through the loin, such as is made for the liberation of a 
nephritic or perinepliritic abscess. This method would suffice 
if the exact location of the purulent collection were previously 
known, and the operator's intention were merely to evacuate 
the abscess and not to attempt the removal of the diseased 
appendix. The operator who believes it bad practice to re- 
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move the appendix in pus cases unless it appears in view or ' 
under the finger, after liaving made tlie incision from in front 
and discovered that the collection of pus is in this situation, 
may, if he chooses, close the anterior incision and then proceed 
to perform the loin operation. It is unnecessary to state, how- 
ever, that this would suhjeet the patient to an incomplete opera- 
tion, and it is certainly not to be commended. In a percentage of 
these cases of post-cecal collections of pua through-and-through 
drainage is indicated. A rubber drainage-tube running through 
the anterior incision and coming out through a counter-open- 
ing made through the loin may he requisite for the necessary 
drainage. 

In the treatment of the second variety of peri-appendicular 
abscess, immediately upon carrying the incision through the 
parietal peritoneum the collection of pus is opened. The pus 
cavity should be evacuated and antisepticiKed without irriga- 
tion. Irrigation in this variety of abscess is attended by 
danger on account of the delicacy of the confining wall, which 
renders dissemination of infectious material a matter verj* 
easy of accomplishment. Evacuation of the abscess is ordi- 
narily effected without risk of infecting the peritoneum, since 
the incision that corresponds to the most prominent part of 
the swelling, or, if no swelling be present, to the point over the 
involved region most tender to pressure, comes directly down 
upon the purulent collection. This variety of ahscess can 
usually be said to be present when the abdominal muscles 
along the line of the incision are found to be the seat of in- 
flammatory edema and infiltration. If the muscles are not 
thus affected, the abnormality will be found in the transver- 
aalis fascia and the preperitoneal fat. Unless the case be of 
several days' standing, the amount of pus in this variety of 
abscess is small as compared with that generally encountered 
iu the first variety of peri-appendicular abscess. It is, there- 
fore, readily disposed of by mopping with pieces of iodoform 
gauze. The peritoneal cavity sliould now be protected by 
gauze, introduced through the original incision or through a 
secondary one to the median side of the original one, After 
the appendix has been located it should be dissected free, and 
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aa it is looaened from its confining bed small pieces of iodoform 
gauze should be so introduced that, when the appendix is 
entirely free, its original site is occupied by the gauie. The 
appendix can then be excised, and the abscess cavity and 
abdominal wound should be treated as in the first instance. 

In this second variety of abscess it frequently happens that 
the collection of pus is not completely confined at its lower 
end, but is in communication with the pelvis. I make it a 
practice, therefore, to pass a glass drainage-tube down to the 
floor of the pelvis definitely to determine the presence or ab- 
sence of pus. On many occasions when operating upon this 
variety of peri-appendicular suppuration, I have evacuated 
but a dram or two of pus upon opening the peritoneum ; but 
upon passing a drainage-tube into the pelvis, as much as half 
a pint of pus has escaped. 

In operating upon the third variety of peri-appendicular 
abscess the peritoneal cavity should be walled off by gauze 
down to the roof of the pelvis before an attempt is made fo 
treat the appendix or the abscess. After the proper disposition 
of gauze the finger should be carried over the brim of the true 
pelvis down into the collection of pus, and, witli the finger as 
a guide, a glass drainage-tube should be introduced. The 
abscess should then be irrigated, and the appendix should be 
located and excised. After the removal of the diseased organ 
the glass drainage-tube should be reinserted and, in addition, 
gauze drainage should be provided. The gauze should be per- 
mitted to remain until adhesions that will close off the abscess 
cavity have formed — usually from twenty-four to forty-eight 
hours. In some cases, if the patient be convalescing favorably, 
the gauze may be permitted to remain five or six days. The 
glass drainage-tube may remain in place from one to four days, 
depending upon circumstances. The upper portion of the 
abdominal wound should be closed ; the lower, through which 
protrude the glass tube and the gauze, allowed to remain open, 
nnd subsequently to heal by granulation. 

The evacuation of this or the pelvic variety of peri-appendic- 
ular suppuration through the vagina or rectum I regard as 
opposed to the dictates of sound surgical practice, and as at- 



J^ 



254 APPENDICITie. 

tended by more risks to the patieut than the operation through 
the ubdomiaal wall. By the latter means the true condition 
of affairs ia definitely determined, nothing i^ taken for granted, 
and the operative procedures are directly under the control of 
our various senses. In particular, the appendix can be re- 
moved at the time of the primary operation — a procedure that 
I regard as extremely important, Uf all varieties of appendic- 
itis attended by suppuration, these cases of pelvic suppuration 
due to appendicitis have been, in my hands, among those most 
successfully treated by operation. 

In the fourth variety of peri -appendicular abscess the collec- 
tion of pus lies to the inner side of the cecum, and the confin- 
ing wall is made up of the cecum, appendix, small intestine, 
mesentery, omentum, and possibly the sigmoid flexure. At 
times, also, the purulent collection is found rotro-mesenteric, 
In operating upon these cases, after the primary incision in the 
usual situation has been made, a secondary incision toward the 
median line of the abdomen is generally necessary to insure 
the proper disposition of the gauze for the protection of the 
general peritoneal cavity. The further operative procedures 
are similar to those already detailed. 

In the treatment of the fifth variety of abscess, or diffuse 
purulent peritonitis, the general peritoneal cavity should be 
thoroughly irrigated, the appendix removed, a glass drainage- 
tube introduced into the pelvis, and the abdominal wound 
closed. If the case be of siiSiciently long standing to have 
permitted of the formation of extensive adhesions throughout 
the general peritoneal cavity, the adhesions having been dis- 
posed of, it may be necessary to provide capillary drainage by 
means of strips^ of gauze distributed in various directions 
between the coils of intestine. Irrigation in these cases is not 
sufiicient to cause the dispersion of infectious material from the 
numerous recesses of the peritoneal cavity, particularly wheu 
these are further increased by various adhesions. It will be 
necessary, therefore, in many cases to disembowel, cleanse, etc 
In some instances such conditions are met with very early 
after the onset of the first manifestations of the attack, and 
I have encountered them at the end of twelve hours. These 
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cases are very virulent from tlie onset, and call for immediate 
operation. 

In cases in which there has been no attempt upon the part 
of nature to wall off the pus, or in which there are no adhe- 
sions between the anterior layer of the peritoneum, the omen- 
tum, and the underlying intestine, it may also be necessary to 
insert a series of pieces of gauze in such a manner that they 
will drain the general peritoneal cavity. This is accomplished 
by introducing each piece lengthwise between certain coils of 
intestine and permitting the outer end to protrude from the 
abdominal wound. In closing the wound the stitches between 
whicii the ends of the gauze project are to be left long, so that 
they may be tied after the removal of the gauze. 

In the treatment of the first four varieties of peri appendicular 
abscess skilful manipulation is required in order to remove the 
appendix without infecting the general peritoneal cavity. In 
ttie first and third varieties — that is, the post-eecal and the 
pelvic collections — equal care muet be exercised to avoid 
infecting the peritoneum during the evacuation of the abscess. 
In the fifth variety little or no difficulty should be experienced 
in finding and removing the appendix, as the anatomic land- 
marks are but slightly, if at all, altered or distorted by the 
inflammatory processes. 

In closing the abdominal wound one of several methods 
may be employed: (1) Interrupted sutures including all the 
layers of the abdominal wall ; (2) buried sutures uniting the 
difi'erent layers of the abdominal wall individually; and (3) a 
combination of both methods. The method of election de- 
pends upon whether or not drainage has been used. "When 
drainage is employed, I use the simple interrupted througli- 
and-through sutures of silkworm-gut. As a rule, this is the 
preferable suture. It insures the most perfect coaptation of the 
opposed surfaces of the wound and, obliterating as far as pos- 
sible all spaces that might otherwise remain, lessens the likeli- 
hood of infection of the wound. In cases in which drainage 
is not employed, therefore, in those cases in which the wound 
can be closed in its entirely, it is well to employ both the inter- 
rupted through-and-through suture and the layer or tier suture 
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— securing the combined advantages of both. The sutures 
employed comprise three sets. The first should consist of a 
coulinuous catgut or silk suture to close the peritoneum. The 
second should consist of interrupted silkworm-gut sutures, 
wliich should be introduced through the skin and all the subja- 
cent tissues down to, but not including, the peritoneum. These 
should not be tightened until after the introduction of the 
third set, which should consist of a continuous catgut suture to 
close the anterior shenth of the rectus muscle. After this has 
been properly tied the set of interrupted silkworm-gut sutures 
should be tied. 

A rather frequent accident in closing the simple abdominal 
incision is a puncture of one of the deep epigastric veins, I 
am aware of a case in which such an occurrence led to the 
death of the patient from hemorrhage. If this accident occurs, 
the surgeon is notjustified in closing the wound until the vein 
has been ligatcd. The deep epigastric veins can be exposed by 
lifting upward and drawing backward the rectus muscle, sepa- 
rating it from the fascia transversalis, beneath which the veins 
course. Remembering this fact, it is a simple matter to find 
and ligate the injured vessel. 

Some surgeons prefer the straiglit round needle, deeming its 
use less likely to lead to puncture of the vessels just mentioned. 
Personally, however, I prefer the straight spear-pointed needle, 
or the curved needle on a handle, as both are easier to manip- 
ulate, and I believe their use is not attended by any increased 
dangers of puncturing the vessels. 



The after-treatment of a patient operated upon for appen- 
dicitis is of the utmost importance, and his welfare depends 
upon close attention to details. The general aftfr-treaiment, 
applicable to all cases, is the following: The patient should be 
isolated and should be under the charge of a competent trained 
nurse. Thetemperaturo, the pulse-rate, and the respiration-rate 
should be recorded at least twice a day. They may be recorded 
oftener if the necessary procedures do not annoy the patient or 
if there arise special indications that render it advisable. The 
patient should be kept warm by the proper disposition of hot- 
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water bottles, hot-water bag9, hot bricks, or, if these can not be 
procured, by small bags of heated salt. It may be wise to 
protect the abdominal walls against pressure of the bed-clothes 
by a bed-cmdle. If great pain be referred to the back, as is 
sometimes the case, much comfort may be afforded by pressure 
of the nurse's hands against the painful region, or by the plac- 
ing of a hard pillow under the small of the back. 

The after-effects of the ether, such as vomiting and tossing 
about in bed, should be carefally guarded against, and strict 
attention on the part of the nurse must be enjoined. If great 
restlessness develops, it may be necessary to fasten the knees 
of the patient together and to administer an enema of bromid 
of sodium or potassium {1 dram) and chloral (from 20 to 30 
grains). These may preferably be given in two ounces of 
milk. The urine should be withdrawn by catheter if neces- 
sary. This, however, is rarely called for, and is not to be 
recommended, not only on account of the possible pain 
attending the procedure, but also because of the danger of 
exciting a cystitis. A catheter-cystitis is capable of giving 
rise to very much more discomfort than is the operation for 
appendicitis itself ordinarily. 

If stimulation should be necessary, hypodermic injections con- 
sisting of strychnin (from ^^u to 5"^ of a grain), atropin (3-J^ of a 
grain), and whisky (one hypodermic syringeful) maj' be em- 
ployed. They should be repeated as frequently as the circum- 
stances of the case may indicate. Neither opium nor any of its 
preparations should be given. Absolutely nothing should be 
given by the mouth until after the ether-vomiting has ceased. 
Afterward small pieces of ice may be allowed at intervals of ten 
or fifteen minutes, and the mouth and lips should be kept 
cool by moistening with a wet cloth. An ice-bag to the head will 
often be found very grateful to the patient. 

No nourishment should be given until the lapse of at least 
eighteen hours after the operation. If at the expiration of this 
time the stomach shows no evidence of irritability, tablespoon- 
fu! doses of peptonized milk {cold process), with a tablesjNJon- 
ful of whisky, if necessary, or milk with lime-water, may be 
cautiously given every hour or two. The stomach remaining 
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tolerant, larger quantities of milk may be given — one or two J 
ounces every two hours, and the quantity increased or decreased ' 
according to circumstances. In addition to milk, if tlie stomach 
remains retentive, chicken broth, bouillon, liquid beef pepton- 
oids, beef peptones, dry champagne, etc., may be administered. 
If vomiting should come on, absolute abstinence from food and 
liquids, for a time at least, will again become necessary. 

If abdominal distention and inability to pass flatus should 
occur, Hsafetida suppositories or enemas of niiik of asafetida 
should be administered. If these are not followed by the 
desired result, the nozle of a rectal syringe or a rectal tube 
should lie introduced into the rectum. These failing, two or 
more ice-bags should be applied to the abdomen. These oft«n 
serve to stimulate peristalsis, and thus favor the ei^pulsioD of 
the flatus. 

If the patient does well, the bowels need not be disturbed 
until the third or fourth day after the operation. Tbey may 
then be moved by a simple enema, a dose of Hunyadi water, 
Roclielle salts, phosphate of sodium, Epsom salts, or citrate of 
magnesium. In some cases it will be found advantageous to 
administer calomel in doses of from ^l^j to J of a grain every , 
hour or two until the bowels move or until not more than two 
grains have been taken. 

I'ersisteut vomiting — which may develop in any cose — 
sliDuld be treated by the application of a eantharidal blister 
(two inches square) to the epigastrium ; by the administration 
of cocain in doses of from J to i of a grain every two hours; 
or by teaspoonful doses of hot, strong, black cofTee every half 
hour. In some cases iced champagne will be found of service. 
During the persistence of the vomiting no food whatever 
should be given by the mouth ; if necessary to maintain the 
patient's strength, resort must be had to rectal nutrient enemas. 

For the relief of the post operative pain, which is always 
complained of to a greater or less degree, an enema consisting of 
bromid of sodium or potassium (1 dram) and chloral (from 20 
to 30 grains), in addition to the constant and tactful attention 
of a kind and gentle nurse, usually suffices to afford relief. In 
the majority of cases thai do well very little pain is complained | 
of after the expiration of the first twenty-four hours. 
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Willi reganl to tlie special qfter-trcahnent of cases operated 
upon, they may, for convenience, be classified as follows : (1) 
Simple uncomplicated cases in wliich the abdominal wound is 
closed at the time of operation ; (2) cases in wliich glass or 
rubber drainage ia used ; and (3) cases in which gauze is in- 
troduced into the peritoneal cavity, either for purposes of 
drainage or for the protection of the general peritoneal cavity. 

1. In simple uncomplicated cases, if the temperature and 
general condition of the patient show no abnornmlity, the 
wound does not require attention until the lapse of a week 
when the dressing should be removed. If there be no evidence 
of stitch irritation, the sutures may be permitted to remain 
undisturbed for two or three days longer, when they should 
be removed and a simple sterilized gauze dressing should he 
applied. The patient may be allowed to leave the bed at the 
end of twelve days or two weeks when the incision has been a 
sraal! one. For the first week or ten days after the patient 
moves about, the abdominal wall should be supported by an 
ordinary circular bandage. I have stated elsewhere that I do 
not consider abdominal supporters of much value, exce]it, 
perhaps, when the incision has been unusually large. A sud- 
den rise of t«raperature or a decided increase in the local pain, 
with distention, necessitates immediate changing of the dress- 
ings and a careful search for the source of irritation. Stitch 
abscesses should be opened and treated on general principles. 
If pus should form, the case alters its aspect and becomes one 
of the following. 

2. Gases in which glass or rubber drainage has been em- 
ployed require stimulation, as they are, of course, suppurative. 
This should consist of strychnin, whisky or bnmdy, and 
champagne. If the patient ia greatly depressed, as a conse- 
quence of prolonged suppuration, the judicious use of normal 
salt solution, by enemas, hypodermoclysis, or intravenous in- 
jection, will often be found of the greatest utility, and will 
materially accelerate the patient's improvement. In some of 
these cases it will be found necessary to continue the use of 
stimulants, tonics, and especially nutritious diet, for a consid- 
erable time. 
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3. In cases in whicli gauze drainage has been employed the 
external dressing should not be disturbed until the third or 
fourth day, unless it hasl>ecome very much soiled by Uie iHs- 
oharges from the wound. In case it does become soiled, it 
should he immediately changed, and in some cases it may be 
necessary to do this once or twice daily. At the end of the 
third or fourth day, or later, as the case may be, the pieces of 
gauze within the peritoneal or abscess cavity, or both, are re- 
moved. They should first be softened with copious applica- 
tions of warm five per cent, boracic acid solution or normal 
salt solution, and ample time should bo spent in removing 
them. Unless this be done most carefully, tiie delicate protec- 
tive adhesions may be torn and the bowel or omentum may be 
dragged into the wound. Kven when the greatest care is ex- 
ercised this sometimes occurs. If it does, the bowel or omen- 
tum should be replaced and held in position by pieces of sterile 
gauze until the remaining gauze has been penioved. The 
cavity should then be repacked in such a manner as to retain 
the bowel or omentum which had become disengaged. After 
the removal of the gauze the cavity should be gently irrigated 
with boracic acid solution alone, or with boracic acid and car- 
bolic acid solutions, or with sterile distilled water or sterile 
normal salt solution. If the cavity is small and is found to be 
clean, the sutures that were left untied at tiie time of opera- 
tion may be tied and the wound may be closed. If it be 
thought best not to close the wound, the untied sutures should 
be removed and the wound permitted to heal by granula- 
tion. Later, when the wound is well filled with healthy 
granulations, cicatrization may be hastened by the introduc- 
tion of secondary sutures. 

In the vast majority of cases involvement of the general peri- 
toneal cavity does not occur. Occasionally, however, it is found 
at the time of operation, or it develops after the operation, and 
in either case demands the most vigorous treatment. In such 
cases I deem it best to withhold all nourishment for the time 
being, to apply ice-bags to the abdomen, and to secure free 
purgation by the use of calomel. Salines, of course, are better 
adapted for thorough drainage of the engorged peritoneal ves- 
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sels, but, nil fortunately, in these conditions the sloinach will 
often not tolerate them. They may prove of service in some 
cases, but the best results will generally be secured by the other 
line of treatment, as indicated. 

When constitutional conditions demand treatment, nutri- 
tious enemas, consisting of peptonized milk, bouillon, eggs, 
etc., will be found of service. 



In those cases in which for some reason operation was not 
undertaken during the acute stage of the attack, and in which 
the patient seemingly recovers, — in reality the appendiculiir 
inflammation lias become chronic, — the appendix should be 
removed between the attacks of acute inflammation; that is, 
when the disease is more or less quiescent. This statement 
applies to all cases of so-called subacute, relapsing, recurrent, 
and chronic appendicitis. There can be no question that an 
appendix that has once been the seat of inflammatory disease 
is a source of danger to the individual ; it may suddenly 
develop a most serious acute exacerbation at any time. It 
should, therefore, be removed. The mortality from the opera- 
tive treatment of subacute and chronic appendicitis is exceed- 
ingly small. In cases of so-called recovery the patient is usu- 
ally more or less of a chronic invalid, who is troubled with 
indigestion, associated with constipation or diarrhea, and who 
rightly dreads the occurrence of another attack of acute appen- 
dicitis. It must also be borne in mind that there are certain 
results of the inflammation that are not manifest to the patient, 
such as bands of peritoneal adhesions; that these may cause 
mechanical obstruction or chronic inflammation of the intes- 
tine, etc. ; and that they may inaugurate their deleterious eon- 
sequences at any moment. In addition, the mass of inflamma- 
tory exudate and the adhesions frequently unite the appendix 
so firmly to the surrounding tissues that the difficulties attend- 
ing its removal are much increased. 

In tliose cases of subacute or chronic appendicitis in which 
the patient can not submit to immediate operation he should 
be cautioned to lead a regular, hygienic, and abstemious life, 
and to avoid dietetic and other indiscretions. Attention must 
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be directed to the clotliiiig, wliicli should be changed to 
suit the varying conditions of the weather, and winch should 
afford sufficient protection without exciting the skin to undue 
activity. The feet especially must be protected agaiust the 
inclemencies of the weather. It is important that the food be 
selected with particular care, and -that it he simple, readily 
digested, and leave little residue in the intestinal tract. All 
coarse foods, such as grits, coarse oatmeal, tough nients, etc., 
must be scrupulously avoided. Not only must the food be 
selected with care, but it should be taken at regular intervals, 
and should always be eaten slowly and thoroughly masti- 
cated. There can hardly be much doubt that the lunches of 
many business people — which frequently consist of indigestible 
food, taken at irregular hours, and insufficiently masticated 
— are a fruitful source of recurring attacks of appendicitis. 
The condition of the teeth must be examined into, and, if 
necessary, a set of false teeth should be provided. Regular 
HClion of the bowels must be insisted upon. This may be best 
accomplished by the cultivation of regular habits in this par- 
ticular, whether there be an inclination to stool or not; by 
eating various laxative fruits, such as prunes, oranges, apples, 
dates, figs (there is no reason for the supposition that the seeds 
of figs and of other fruits lead to appendicitis), etc. ; and by 
the judicious administration of aperient waters and other lax- 
atives, and of enemas, if occasion require. The latter should 
be avoided as much as possible, and attention should l)e di- 
rected rather to the medicinal treatment, if necessary, of the 
intestinal indigestion, which is commonly the basis of the in- 
tractable constipation in these cases. It must be l>orne in 
mind, however, that such intestinal indigestion is sometimes 
engendered or maintained by the associated appendicitis, and 
that relief can not be expected in some of these cases until the 
offending appendix is excised. Various intestinal antiseptics 
are believed by some to exert a beneficial influence in prevent- 
ing attacks of appendicitis in chronic cases, but this is Dot in 
accordance with ray observations. Moderate exercise inay be 
permitted, but violent exercise must be prohibited. 



COMPLICATIONS AND SEQUELS. 

The complications and sequels of appendicitis are many and 
various. Some of them — as circumacribed peritonitis, for 
instance — are in many respects a part of the disease rather 
than a complication ; others, as difl'use peritonitis, gangrene of 
the bowel, abacess of the liver, etc., are of much more serious 
moment, and materially interfere with the prompt recovery of 
the patient or determine a fatal issue ; others, which may or 
may not pertain to either of the foregoing classes, are of 
importance as they render more or less diflBcult the proper sur- 
gical treatment of the att'ection. 

Among the last-named class may be mentioned difficulties 
in etiecting complete anesthesia. It is not an uncommon 
occurrence to encounter patients in whom it is almost impos- 
sible to secure complete relaxation of the abdominal muscles- 
In such cases the intestines are likely to present in, or pro- 
trude from, the abdominal wound at most inopportune 
moments. The addition of a few drops of chloroform to the 
ether, however, will generally overcome this tendency and 
effect complete muscular relaxation. 

The condition of the abdominal wall is often a serious 
impediment to the dextrous removal of the appendix. If, on 
account of the excessive deposition of fat, the abdominal wall is 
very thick, the difficulty of locating the cecnm and appendix 
and of bringing them within the field of vision may be con- 
siderable. This, however, can usually be overcome by enlarg- 
ing the incision. I can recall cases in which the abdominal wall 
was from four to five inches in thickness, and in which the 
cecum and appendix were firmly united to the floor of the right 
iliac fossa by rather dense adhesions. In one of these cases the 
appendix, which was freed with difficulty on account of the ex- 
cessive thickness of the abdominal wall, was so friable that it 
was torn loose from its cecal attachment in the endeavor to ligate 
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it. The remaining stump could not be brought wJtliin the limits 
of the abdominal wound because of the firm adhesions of the 
cecum. Thestuni]> was then caught with a pair of Iieniostatic 
forceps and a ligature was thrown about it below the forceps 
and tightly tied. The stump was then invaginated into the 
wall of the cecum, and, by using a short curved needle in a 
needle-holder, it was covered by stitching the wall of the cecum 
over it. 

Unusual situations of the appendix often cause considerable 
diEGculty in the removal of the organ. I have frequently 
encountered cases in which, such were the anatomic conditions, 
that at first sight the organ might be supposed absent. In 
these cases it was finally found in intimate association with, 
and beneath the peritoneal covering of, the cecum — the one 
layer of serous membrane being reflected over both, (Plate v.) 
If under such circumstances a collection of pus surround the 
appendix, the determination of the situation of the organ is 
sometimes exceedingly difficult and its removal is particularly 
arduous. In the event of such conditions it is advisable to cut 
through the external layer of the moso-colon in order to gain 
free access to the appendix. This procedure reduces to a mini- 
mum the danger of infection of the general peritoneal cavity. 

The appendix is sometimes found embedded in a great mass 
of fibrinous exudate. If this can not be readily removed, ita 
thickest and firmest portion, which usually corresponds with 
the seat of prfmary disease of the appendix, should be incised, 
whereupon the appendix will be readily detected. Again, the 
appendix may bo so rolled up in a fold of the great omentum 
that it is impossible to define its outline. In these cases it is 
proper to ligate and cut away the omentum along its attach- 
ment to the appendix, after which the appendix itself can 
usually be freed with facility. This method insures control of 
hemorrhage from the omentum and permits of ready manipu- 
lation of the appendix. 

A very fat meso- appendix, unless properly treated, often com- 
plicates the removal of the appendix, especially by giving rise 
to troublesome hemorrhage. A fat meso-appendix is always 
friable, and is likely to be torn during the o[)erative manipula- 
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tinns attending tlie removal of the appendix, especially when 
tiie application of the ligatures is uudertaken. It is best to 
ilivide a fat meso-appendix into sections and to cut away each 
portion as the ligatures are tightened. This procedure mini- 
mizes the danger of laceration and consequent hemorrhage. 

At times there is necrosis or gangrene of the apex of the 
c«um. If such be the case, it will often be found that it is 
impossible to secure any tissue sufficiently healthy to retain 
sutures introduced for the purpose of closing the opening. An 
. fitterapt should be made, however, to close it by the introduc- 
tion into the cecum, to the side of the necrotic area, of sutures 
so phtced as to include tissue as healthy as is possible. Too 
much tension upon the sutures must be avoided. When the per- 
foration approaches closely the ileo-cecal valve, great care must 
be exercised to avoid encroaching too much upon this orifice. 
When the cecum can not be closed securely, the great omentum 
may be carried down and a portion of this made to serve as a 
flap to reinforce the sutured area ; or if a large meso-appendix 
be present, it may be utilized for the same purpose. I have 
frequently done tliis with good results. In certain cases it will 
be found absolutely impossible to close the gangrenous area- 
All that can be done under such circumstances is to wall off 
the general peritoneal cavity with gauze, and to leave the gan- 
grenous area m sitti. In a few days the sphacelus will be cast 
off, with the formation of a fecal tistula, which may be closed 
at a subsequent operation, if repair does not take place spon- 
taneously. In many of these cases the surgeon's ingenuity is 
taxed to the utmost, and the greater his experience, the more 
likely are his endeavors to be attended by a successful out- 
come. It is well to bear in mind that if the gangrenous area 
be invaginated, and the abdominal wound be immediately 
closed, the development of a fatal peritonitis is a most likely 
event. 

In a considerable number of cases the appendix is found 
adherent to one or another of the abdominal or pelvic organs. 
In these cases great care must be exercised in the removal of 
the organ because of Hie liability of the occurrence of hem- 
orrhage. Especial care is necessary in those cases, fortunately 
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rare, in which the appendix is discovered adherent to the itiao 
vessels. After detachment of the appendix the vessel itsolf 
must be carefully investigated, as in some cases it has been 
found to be the seat of necrosis or more or less gangrene. If 
such be the conditions, and the weak point in the wall of the 
vein is not reinforced by peritoneal flaps, sudden fatal hemor- 
rhage may ensue. 

Of the complications that pertain to the disease itself, peri- 
tonitis ia the most frequent, and in some respects the most im- 
portant. As is evident from a consideration of the pathology . 
of appendicitis, circumscribed peritonitis is a part of the disease 
rallier than a complication. The pathogenesis and the morbid 
anatomy of tliis have already been discussed in the chapter 
nn the pathology. Diffuse or generalized peritonitis, though 
hardly to be considered apart from the general disease, is more 
of a complication, and always most seriously prejudices the 
patient's recovery. But this also has already been discussed. 

Among the most common and most important complications 
of appendicitis are various lesions of tlie gastro-intestinal tract. 
Obstruction of the intestine consequent upon contraction of 
peritoneal bunds is one of the most common. This is most 
likely to occur in chronic cases, and in some cases the first 
symptoms complained of may be those of intestinal obstruc- 
tion. These peritoneal bands should be sought for, and, if de- 
tected, should be relieved at every operation for appendicitis. 
Sometimes these adhesions develop after operation, and to such 
marked obstruction of the intestine may they give rise that a 
secondary operation may be necessitated for their removal. In 
a certain proportion of cases of acute appendicitis with peri- 
appendicular abscess, within a few days, or even hours, after 
the operation the patient becomes the subject of paroxysms of 
abdominal pain associated with difficulty in the evacuation of 
the bowels — and tliese occur despite the fact that large doses 
of saturated solution of Epsom salts may he regularly adminis- 
tered. This condition is the consequence of adhesions that prob- 
ably have not been broken up at the time of operation. Its pos- 
sible occurrence argues for thoroughness of tlie primary opera- 
tion: thai is, removal of the append rx, the separation of adherent 
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coils of intestine, the clearing away of all Lands of adhesions, 
etc. In the presence of such a condition it is essential to con- 
tinue purgative treatment,' and to permit tlie patient liquid diet 
only. If the symptoms persist, and particularly if there develop 
vomiting and the appearance through the abdominal wall of 
coils of intestine in active peristalsis during the paroxysms of 
pain, operation must be performed without delay and the ad- 
hesions relieved. At times the appendix itself acts as the con- 
stricting band, being curled about a portion of the intestine — 
usually the cecum. The appendix is most likely to be at fault 
wiien it holds some anomalous position. I have seen a case in 
which a peritonea! band, the result of chronic appendicitis, was 
stretched between the appendix and a Meckel's diverticulum. 
Obstruction resulted from a coil of intestine becoming engaged 
beneath this band. 

Among the most important, and sometimes intractable, 
accompaiiiineuts of appendicitis is mucous or membranous 
colitis. In some such cases the obtruding symptoms are purely 
those of the colitis, and the diseased condition of the appendix 
is for a long time unsuspected. At times there are also added 
manifestations of indigestion, and at other times the most 
aggravated neurasthenia. Indeed, it is quite certain that 
a not inconsiderable percentage of neurasthenics suffer from 
ciironic appendicitis. The condition of the appendix is not 
determined, and the most persistent treatment directed toward 
the relief of the neurasthenic symptoms is not followed by the 
desired benefit, The following ia an illustrative case : 



Miss P., aged forty-four years, was referred to me with the following his- 
tory : For the [laat three years she had suffered from a mucous diarrhea. 
which had been attrihut«d hy various phystciauB to eul^ro- colitis, dysentery, 
eta, and had beeu treated hy the most diverse methods — fnim bismuth by 
the mouth to qninin and nitrate of eilver by the rectum. Upon admission to 
the German HoBpital she wa» maritedly neurastheDic and much emai^iated. 
Her bone) muvemeut^ averaged from four to eight daily. They contained 
mucua, shreds of mucous membrane, and blood. Upon careful esamination 
the appendix wha found enlarged and was painful upon pressure ; there was 
uu rigidity of the abdominal wall. She gladly consented tu operation, in the 
hope of obtaining relief, and the appcadix, when removed, was found to 
present typically the lesions of calarrlial inflamnjnlion. lU^covery wns unin- 
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ternipted. The bloody and mncous stools, the neurasthenia, and the e 
atioD, however, did not markedly improve for over three raonthB ufter the 
operation, when her eymptoms rapidly abated. She gained flesh, and within 
one year she wmsidered herself entirely cured. The digestive fuucUoDS were 
performed uoriually, the neurasthenia had disappeared, and she had iDoreaaed 
in weight over twenty pounds. 

Tiie removal of the diseased appendix, which ia probably 
tlie primary cause of the train of symptoms aa just narrated, 
— leading, as it does, to inadequate intestinal digestion, colitis, 
etc., or to mal-assiniitation, auto-intoxication, and neuras- 
thenia, — is of utility only in that it removes the cause of these 
symptoms and the danger to life which constantly threatens 
these patients. The morbid conditions to which the diseased 
appendix lius given rise then require treatment, and it is often 
months or a year or more before decided improvement is 
manifest. Restoration to health — that is, immediate improve- 
ment in the inflammation of the colon or of the neurasthenia 
— must not be expected to follow directly upon the operation. 

Constipation sometimes follows an operation for appendicitis. 
It may be quite intractable, and may give rise to the most 
unpleasant manifestations. For the relief of this, strict 
hygiene and appropriate diet must be enjoined, and in some 
cases a systematic course of laxative remedies will be found 
most serviceable. The action of these will be much facilitated 
by regular habits in the evacuation of the bowels, by judi- 
cious exercise, and, if necessary, the systematic use of hydro- 
therapeutic baths. 

These considerations emphasise the necessity for the physi- 
cian carefully to examine even mild cases of colitis, mucous 
enteritis, neurasthenia, and allied disorders for possible appen- 
dicitis. It is rational to expect that the sooner the cause of 
these various ailments is recognized and removed, the sooner 
will relief be nflbrded and disagreeable and annoying sequels 
alleviated. 

Other important intestinal complications of appendicitis are 
gangrene of a portion of the bowel, which is unconimon. 
More frequently the appendix having formed adhesions with, 
produces necrosis of, the bowel and perforates into it. Instances 
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of perforation into the duodenum, ileum, cecum, colon, sig- 
moid flexure, and rectum have been reported. An analogous 
condition of intestinal perforation sometimes arises from evac- 
uation into the bowel of a peri -appendicular abscess. If such 
be suspected, or if the appendix or a peri-appendicular abscess 
be in close association with a portion of the bowel, the condi- 
tion of the latter must be carefully investigated, and the treat- 
ment appropriate in each case should be diligently carried 
out. 

It has already been stated that a diseased appendix or a 
collection of pus about the appendix may form an association 
with, and give rise to necrosis of, the iliac blood vessels. The 
vein is more likely to become involved in the inflammatory 
process than the artery, but in either case, if the necrotic pro- 
cess be extensive, rupture of the vessel and fatal hemorrhage 
may ensue. It is more common, however, for an arteritis or a 
phlebitis to occur. This results in thrombo-arteritis or thrombo- 
phlebitis, which may be mechanical or infective, and may give 
rise to infective or noninfective embolic processes. Schei- 
benzuber has reported an unusual case of embolism of the left 
anterior tibial artery with consequent gangrene of the leg, and 
Berard a case of obliteration of the right crural artery the 
result of arteritis. Of the venous involvements may he men- 
tioned inflammation of tlie right iliac vein, of the right fem- 
oral vein, of the left femoral vein, of the mesenteric veins, and 
of the portal vein. These inflammations are generally infec- 
tions, and give rise to infectious embolic processes, of which 
the most important is hepatic abscess. The following is an 
illustrative case : 

A, T., a white male, afied twenty-two yeiirs, iitid a bartender by oceupa- 
tiun, liud a negative family hiBtory. Ilia previaiia penwnal history was alxo 
negativt. — he hitd had only the ordiimry diseases of childhood. During the 
eiglileeii months prior to first observation he had had three or four attaclta of 
colic, attended by vamitiDg, There was no recollection of localited pain. The 
attack usually subsided within a few diiys and he was able to return to liis 

On March 1, IH05, he developed a aore throat, which was accompanied by 
sliffness of all his extremities and was fulluwed by excruciating griping painn 
in the epigastrium, which were Increased by deep inspiration. He had eliills, 
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fever, und sweaU at irregular interrok ; heiulache and backache ; Ilia appe- 
tite was fair and hia boneli were luuBe. Wlieii seen by his alU^niting phy^- 
oiun, un MukIi 15th, he presented the t'olluwiiig ^niptoma : Temperature, 
103.4° F. ; pulsc'ratc. 90; hectic Sush on the cheeks; extreme paia and 
tendemesH and slight tytniiatiy in tha cpigastriani. His tongue was thbklj' 
ooat«d ; his heart and luoga were tiormat. Kis uritie uuntuiocd b trace of 
BlbumiD and a few granular casta. Blood examination revealed the nariniil 
number of erythrocytes and leukouyteis, and the normal percentage of hemo- 
globin. Microscopically, a few inlmcellulnr organisms, resembling th<j hetua- 
towia of malaria, were detected. During the suiweoding night lie had u 
severe chill and jirofuse sweating. The following morning at 5 a.m. his 
temperature was 98° F. and his pulse-rate was HO. A serous diarrhea then 
set in. Quinin was administered without relief, and no change in his 
symptoms was noted until March 19th, when, with a morning temperature of 
99.0° F., his pulse-rate was 104. Ilis pulse was irregular, there was general 
abdominal distention, accompanied by marked tenderness and tympany, and 
a general peritonitis had evidently supervened. The diarrhea continued, tin- 
pulse was rapid and irregular, and the patient grew weaker and died April 
4th. At necropsy, performed eight hours afier death, there was detected a 
general peritonitis due to a ruptured abscess of the liver. The appendix waa 
perforated and was embedded in a mass of necrotic adhesions. Tliere was 
purulent inflummation of the portal vein which extended into the liver eab- 
stance. In the upper part of the right lobe of the liver then; were numerous 
embolic abscesses, one of which, sitiiateil near the surface, hud ruptured 
beneath the diaphmgm. 



Tliis case, which came under my observntion iil necropsy 
only, is reported : (1) To demonstrate the importance of exclud- 
ing primary appendicular inflammation in the diagnosis of all 
intra-abdominal aflTeetions, particularly when pain and tender- 
ness are not referred to the right iliac fossa; (2) to show the 
prevalence of pylephlchitig and abscess of the liver as sequels 
of appendicitis ; and (3) to emphasize the value that should be 
attached to a history of previous attacks of colic with gastric 
irritation, as indicating early involvement of the appendix — 
from which aa an infectious focus other organs may subse- 
quently become involved. 

These hepatic complications of appendicitis are of the utmost 
importance and merit the careful consideration of the physi- 
cian. Indeed, in some cases abscess of the liver, which may be 
either single or multiple, may so mask the symptoms of the 
primary ap[jendiculnr di.scast? that the necropsy alone reveals 
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the purulent focus in the appendix. Pylephlebitis and hepatic 
abscess, formerly regarded as of infrequent occurrence, are now 
recognized to be much more common. They constitute the 
most serious, and almost necessarily fatal, complications of ap- 
pendicitis. It is not only in cases of appendicitis with exten- 
sive peri -appendicular suppuration that these complications 
may be encountered, but they may he met also in less serious 
conditions — in some cases of severe interstitial appendicitis 
and in other cases with circumscribed ulceration or gangrene. 
When we consider the freedom of the anastomosis of the veins 
of the mesentery, it is not strange that abscess of the liver and 
other complications should occur. Such is the importance of 
these complications that they have been dignified by a special 
designation by Dieulafoy, who speaks of them as "la foie 
appendiculaire," 

At times a peri-appendicular abscess may burrow upward 
behind the liver, either through or beneath the dinphragm, 
and may Anally rupture into the lung, the pus being expector- 
ated. The following is an illustrative ease : 

R. S., a male, aged nioeteeu yeurs. was admitted lo the Oerninii Hospital, 
on August 25, 181)5, and the foltowitig history was elicited : He had always 
t^iOoyed good health until three days prior to admixeton, when, afler a hearty 
meal, he comiiieni?ed to complain of pain in the epigastric region. This was 
attended by vomiting, which afforded uo relief. The pain increased in severity 
and became lowiliied in the right iliac fossa, wliich was markedly tender on 
pressure. The Tomiting finally ceased, but nausea persisted. The patient 
eonsidcred himself ufBicted with an ordioary attack of intt^stiitnl colic, and did 
not summon medical aid until the [mln became unbearable. He was scut 
immediately to the hospital, where, upon admission, his temperature was 
found 102° F.; his pulse-rate. 94; his abdomen slightly distendeil and rigid, 
especially upon the right side, where tenderness was most marked. He cotu- 
plained of gcneraliied abdominal pain. 

A dingDOsis was made of appendicular abscess. 

Ii%-hags were applied to the abdomen and saline purgatives were adminis- 
tered. Some abatement of the pain and tendemess resulted. Although 
operation was strongly advised, it was absolutely refused by the boy's parents. 
At this time his temperature ranged from 99° to 99, 8° F.; his pulse-rat«. from 
84 to too. He was, however, tiiirly comfortable, despite occasional nausea 
and vomiting and the continuance of abdominal tenderness. He remained in 
this condition until the fourth day after admission (the seventh day of tlie 
utt».ck),wheu he suddenly grc-w worse, his temperature rising to 104° F. and his 
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pulse-rate to 1 20 a minute. He vomited continuously, became dyspneic, and 
expectorated large quantities of fetid, muoo-purulent matter, tinged with 
blood. Examination of this revealed no tubercle bacilli. The patient became 
exhausted and died nine days afler admission to the hospital. 

At necropsy a perforated appendix, pointing north and lying just below 
the diaphragm, was found. The abscess surrounding the appendix had per- 
forated through the diaphragm into the lung, which revealed some gangrenous 
areas. The expectorated matter was evidently some of the peri-appendicular 
abscess. 

In addition to this case I have encountered several other 
cases in which the pus from a peri-appendicular abscess was 
evacuated through the mouth. At times there results a puru- 
lent pleuritis, which may or may not be accompanied by in- 
flammation, abscess, or gangrene of the lung. A subphrenic 
abscess is not infrequently an early process in such a train of 
events, and this may result from either intraperitoneal or 
retroperitoneal suppuration. If the latter, there first ensues a 
lumbar or perirenal abscess, of which a considerable number 
of cases have been observed. This is the consequence of infec- 
tion by contiguity or of metastasis via the blood vessels and lym- 
phatics going to that region. Suppuration of the kidney, of its 
pelvis, and of the ureter have also been encountered, and these 
conditions have been noted in addition to the renal manifesta- 
tions, such as albuminuria and casts in the urine, etc., which 
are so frequently observed in cases of appendicitis. On the 
other hand, vesical complications may be prominent. Vesical 
irritability as an indication of the association of the diseased 
appendix or of a peri-appendicular abscess with the bladder 
has been noted elsewhere. In addition to this, there may arise 
a purulent cystitis as a consequence of the migration of the 
bacterium coli connnune or other bacteria through the appar- 
ently intact bladder wall. The occurrence of the rupture of a 
diseased appendix or of a peri-appendicular abscess into the 
bladder has also been referred to elsewhere. 

Appendicitis may complicate a hernia, and, if the latter be 
strangulated or if a strangulation be suspected, the symptoms 
of the appendicular inflammation may be entirely obscured, as 
i§ illustrated l)y the following case: 
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Mrs. X., aged forty-two years, was admitted Ui the German Hospital aud 
the following history was elicited : Two days prior to admission she had been 
attacked with general abdominal pain, which was associated with vomiting 
aud marked constipation. The attending physician detected a mass in the 
right inguinal canal which the patient stated was an old hernia. The mass 
was tender on preaaure and was irreducible by taxis, even under anesthesia. 
The patient steadily grew worse, and the following morning ahe was again 
etherized and another and a futile attempt was made to reduce the mass. She 
was then removed to the hospital, where I saw her. The mass was tender 
and was evidently inSauied ; the abdomen was distended and the bowels were 
absolutely constipated ; vomiting occurred frequently. Incision over the 
tumor showed that it was the sac of an old hernia wliich was not the sent of 
inflammation. By extending the original wound the peritoneal cavity was 
opened and a generaliied purulent peritonitis was disclosed. The appendix, 
which was extenuvely diseased, was removed. Thu peritoneal cavity was 
thoroughly irrigated, drainage introduced, aud the wound closed. The patient 
did not rally, and died eighteen hours after the operation. 

The original site of the inflammation was undoubtedly the appendix, but 
the hernia and the mass to which it gave rise in Clie right inguinal canal had 
misled both the attending physician and myself. 

Not only may appendicitis be mistaken for a strangulated 
hernia, and vice versa., bnt the appendix may be found in the 
aac of the hernia, of either the inguinal or femoral variety. It 
may remain in the sac for a number of years unattended by 
symptoms of appendicitis, and may only be detected accident- 
ally at necropsy or at operation for the cure of the hernia. 

There sometimes occurs an abscess of the abdominal wall 
consequent upon an appendicitis, but such is rather rare. The 
following is an illustrative case: 

A boy, aged thirteen years, with a history of three attacks of appendicitis, 
was referred to me by my friend. Dr. P. F. Moylan . During his last attack 
the boy had been attended by Dr. Moylan, who said to me that at the time of 
his first visit there was a general peritonitis, which was attended by so much 
distention that he was unable to make out by examination the cause of the 
peritonitis. There was apparent recovery after this attock. 

At operation, performed by making an incision through the right semilunar 
line, a cheesy moss situated beneath the transversalis muscle was disclosed. 
The peritoneum beneath this collection had been destroyed and the ma&s was 
limited posteriorly by the great omentum. The cheesy material was uureted 
away and the oavity was antisepticized. The diseased portion of the omen- 
tum was ligated from the remaining healthy portion and excised. The cecum 
contained two perforatioTis, which were disclosed after the removal of the 
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diseased and adherent omentum. The appendix was post-cecal and embecided 
in a mass of coagulated lymph, and was perforated at its base. The pelvis 
contained a collection of pus, which was limited by adherent coils of 
intestine. 

Tlie patient recovered. 

Among the remaining complications and sequels of appendi- 
citis may be mentioned pyemia and disease of the female 
genitalia. The former may be attended by the development of 
single or multiple abscesses in various regions of the body, 
such as the kidney, spleen, lungs, brain, etc. In some of these 
cases also a septic or croupous pneumonitis may supervene and 
induce a rapidly fatal tennination ; in other cases there may 
occur an acute nephritis of severe type. The development of 
an acute endocarditis is by no means rare. 

Diseases of the female genitalia occurring in association with 
appendicitis are of great frequency and importance. Appendi- 
citis of every variety has been found associated with almost 
every pathologic condition of the pelvic organs. The sequence 
of events varies in different cases : at times the lesions commence 
in the appendix and subsequently involve the genitalia ; at other 
times the inflammatory phenomena are inaugurated in some 
portion of the genitalia and later implicate the appendix. From 
rather extensive observation it has seemed to me that the former 
is much the more common, (1) because wide-spread pelvic lesions 
are particularly likely to be encountered in young women and 
girls in whom no history or sign of external infection can be 
detected ; (2) because of the excessive virulence of appendicular 
pus and the especial faculty it i)ossesses of inaugurating puru- 
lent processes in other portions of the body ; and (3) because 
the initial symptoms point rather to disease of the appendix 
than to disease of the genitalia. Although the diseased processes 
in individual cases may commence in the genitalia, the mani- 
festations of appendicitis may be so prominent that the symp- 
toms of uterine, tubal, or ovarian disease are obscured, and are 
revealed only by operation or necropsy. 

When a peri-appendicular abscess occuj)ies the pelvis it 
usually results from an ulcerative or gangrenous inflammation 
of an ap{>endix that points due south or southeast. In these 
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cases the distal extremity only of the organ may be affected, 
but it is usually in close relationship with one of the pelvic 
organs. The pain in these cases is usually left-sided, and the 
abscess formed is of moderate size only. For these reasons 
there is great liability of confounding the conditions with dis- 
ease of the pelvic organs, and errors in diagnosis are rendered 
still more likely because of the rapid formation of firm adhe- 
sions that limit the abscess to the immediate vicinitv of the 
sigmoid flexure, the rectum, or the bladder. The bladder and 
sigmoid flexure are often perforated, and two of the most dis- 
tressing cases that have come under my observation were of 
this character. One was a vesico-intestinal fistula in a young 
man, from whom feces passed through the urethra; the other 
was in the person of a young girl, with a similar condition, 
who passed flatus through the urethra. 

I have frequently been impressed by the fact that in many 
of these cases there is a tuberculous family history but no 
demonstrable tuberculous lesions in the patient. The under- 
lying condition may thus be not only one of diminished power 
of resistance to the influence of agents provocative of acute in- 
flammation, but also, in some instances at least, a mixed 
infection, the consequence of dormant tubercle bacilli being 
started into activity by infection with appendicular pus. Be 
this as it may, especial emphasis must be directed to the clin- 
ical importance of these pelvic lesions — conditions in which 
both the tubes and the ovaries, together with the appendix, 
are involved in phlegmonous inflammation. Surgically, they 
present difficulties that are often insurmountable. The various 
organs are covered by great masses of fibrinous or fibrino- 
purulent exudate in which one or more abscesses may be en- 
countered. There are also encountered dense adhesions that 
have so devitalized the tissues that the 'slightest traction is 
likely to lead to rupture of the bladder or the intestine. I 
have seen a case — that of a young man who suffered an attack 
of acute appendicitis, from which he apparently recovered 
without operation. Later his right chest filled with fluid, 
which aspiration indicated to bo appendicular pus — probably 
the consequence of a subdiaphragmatic abscess. A rib was 
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reaected and he improved. Still later tlie sigDioid Bexure wai 
perforated and the pelvic abscess fiirtlier evacuated itselj 
tJirough the rectum. These conditions not only pt 
present danger, but also a most serious remote danger, in tha) 
they exhibit a most persistent tendency to recur, a tendeni 
which it is sometimes bej'ond the power of human skill 
overcome. As already mentioned, intestinal obstruction ani] 
strangulation may ensue. In addition, the omentum fre-; 
quently l>ecome3 attached to the parietal peritoneum, and, by 
Its efforts to free itself, as well as by certain movements, 8uch'>] 
as coughing, sneezing, deep inspirations, etc., intense pain may 
be provoked. Indeed, in some cases only slight adhesions are 
sufficient to constitute a source of considerable trouble and 
complaint. 

Pregnancy also may complicate appendicitis, and vice versft^l 
and is always a cause of anxiety. If appeudicitis occumj 
during the early stages of gestation, abortion frequently results. 
Whether or not this results, a pregnant woman who is attacked I 
by acute appendicitis should be operated upon as soon as 
practicable after the onset of the initial pain. The removal of 
a diseased appendix during pregnancy is attended by few, if 
any, risks to either mother or fetus, apart from those dangers 
that may attend any operation. Tlie usual risks of leaving 
diseased appendix in the abdominal cavity are much increased 
by the pregnant state, and the evil consequences of a 8ubse> 
quent attack of appendicitis, such as perforation and gangrene, 
are correspondingly augmented. I have seen a number of 
cases of appendicitis in pregnant women in whom, as a con- 
sequence of delay in operation, the right uterine adnexa have 
become infected, and most serious conditions — in some in- 
stances death — have ensued. The earlier the operation, the 
less the likelihood of infection of the right tube and ovary, and 
the less likely, therefore, the development of serious complica- 
tions. The wisdom of early operations is especially evident 
from the fact that I have never had abortion to occur in preg- 
nant women upon whom I have operated for acute appendi 
itia unless the right uterine appendages were involved in thi 
disease. Appendicitis also may complicate parturition am 



I 
i 




COMI'HCATIONS AND SEQUELS. 277 

the puerperium, and in either condition is of serious moment. 
The establishment of a differential diagnosis between ante- 
partum or postpartum sepsis and appendicular sepsis will often 
tax the resources of the most erudite and experienced. 

One of the most important sequels of appendicitis, whether 
associated with suppuration or not, is fecal fistula. This is of 
comparative frequency after operations, but there can be no 
question that the likelihood of its occurrence is much increased 
by delay in the performance of the operation. 

Appendicular fistulas occur as one of two varieties — the 
internal and the external. In the internal variety the channel 
of communication, or the fistula, is in direct communication 
with some hollow abdominal viscus, and is entirely within the 
abdominal cavity. In the external variety the fistula is in 
communication with the exterior through the abdominal wall. 
In the internal variety any of the hollow viscera may l)e 
involved — any portion of the intestinal tract, the bladder, the 
dilated portion of the ureter^ etc. ; in fact, any of the viscera in 
close proximity to the appendix. In the external variety there 
may be but a single sinus, or there may be a number of fis- 
tulous tracts witli a common external ojiening. The extent of 
the lesions and the organ or organs implicated, as a rule, can 
not be determined until the viscera have been exposed by 
operative manipulations. 

Of external fistulas there are two varieties — the simple and 
the fecal. Simple fistulas are found in two varieties : (1) those 
that are the result of an unhealed abscess cavity, and follow 
the use of drainage. They are merely suppurating tracts that 
discharge pus, and have a tendency to heal spontaneously. Fre- 
quently an infected suture or ligature at the bottom of such a 
tract (rarely a piece of gauze) is the cause of tiie delayed healing. 
(2) Those in which the fistula is in communication with the 
lumen of an appendix from which there has never been dis- 
charged anything but mucus. This type of fistula is encount- 
ered in cases in which the lumen of the appendix has become 
entirely occluded or obliterated at some point, or in which there 
has occurred spontaneous separation of the appendix in its con- 
tinuity. Under tViese circumstances the terminal or distal por- 
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tioii of tlie appendix serves as the source of tlie discharge from ' 
the fistula. 

There are two varieties of fecal fistula the consequence of ap- 
pendicitis. Of these, the following may be distinguished : (1) 
Those in which the fistula is in communication with the lumen 
of an appendix from which there was at first discharged fecal 
matter, and later mucus, with occasionally a little fecal mate- 
rial. (2) Those in which the fistula is in communication with 
the cecum, the ascending colon, the small intestine, or both the 
small and lai^e intestines. In this variety the fistula may be 
so extensive as practically to constitute an artificial auus. 

The exciting causes of fecal fistnlns are those which are 
active in the production of appendicitis. The destructive 
activity of pathogenic micro-organisms is responsible for this 
most distressing condition. As a result of inflnmmalion in and 
about the appendix, necrosis and softening of adjacent or con- 
tiguous bowel occurs. Pus may or may not be present. There 
are some cases in which pressure necrosis protiuced by inflam- 
matory lymph results in the formation of a fecal fistula, 
although pus either is not present or is present in such small 
amount as to be scarcely discernible. Abscess formation, how- 
ever, is undoubtedly the precipitating cause of fecal fistula in 
tlie great majority of cases. The abscess exerts its deleterious 
influences because of the necrosis and pressure that att«nd 
lis formation. The irritation produced by a drainage-tube or 
that tlic result of stitches introduced iuto an inflamed and ' 
infiltrated bowel may also be the cause of a fecal fistula. If at | 
operation it be found necessary to insert stitches into an i 
inflamed bowel, especial care must be exercised not to intro- 
duce them too closely or to tie them too tight, as inattention to , 
both of these frequently results in the formation of a fecal 
fistula. In many cases of fecal fistula there will be found a large 
perforation in the bowel, or it will ho found that the appendix 
has separated in its continuity, and that from the proximal end ! 
the contents of the bowel escape. In many cases of fecal fistula J 
persistence in the use of a drainage-tube is one of the most I 
active factors in preventing spontaneous healing. I have seen ] 
a number of cases in which removal of a drainage-tube that l 
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had been worn for weeks was speedily followed by spon- 
taneous healing of a fistulous tract. In particular, recently I 
saw in consultation a young man who had already been 
operated upon twice for appendicitis, and who presented two 
fistulas. One on the right side discharged bile and feces, and 
another, on the left side, discharged pus. In the fistulous 
tract on the right side there was, and had been for some weeks, 
a large-sized rubber drainage-tube, which extended to the bot- 
tom of the pelvis. Removal of the drainage-tube was followed 
by spontaneous healing of the fistula within a short time. 

It is not at all unusual for an appendicular fistula to make 
its appearance a week or ten days after an operation for acute 
appendicitis, and one should not dismiss the possibility of such 
a sequel occurring until the abscess cavity has been in great 
part obliterated, and even then it may develop. 

The following is an interesting case in which I recently 
operated for the cure of fistula, the result of an attack of appen- 
dicitis, which was not recognized until an abscess had formed : 

The patient was a young woman, but the operation was not a complete 
one, in that the appendix was not removed at the time of the evacuation of 
the abacess. On account of the softened condition of the intestine forming 
the wall of the abscess cavity, and the appendix being inaccessible, it was 
deemed advisable not to attempt its removal, but to leave it for excision at a 
subsequent operation. The abscess cavity was treated by packing. Ten days 
after the operation the dressings were found to be soiled, chiefly with bile. 
The fistula not only refused to heal spontaneously, but, in addition, there 
developed a most painful eczema of the skin surrounding the external orifice 
of the fistula. All the well-known topical applications proved of no avail. 
Operation became imperative, but the patient's condition was exceedingly bad. 
Because of the painfully irritated condition of the skin, all nourishment by 
the mouth had to be suspended, and nutritious enemas alone were given. The 
latter provoked irritation of the rectum. The operation was attended by con- 
siderable difficulty. There were wide-spread adhesions that bound the cecum 
to the small intestines and to the region of the gall-bladder, and these neces- 
sitated extensive dissection. The fistula was found to involve the duodenum, 
and called for resection. The former abscess cavity was still present ; its 
interior was lined with a grayish, unhealthy looking, granulating surface, 
which was stimulated and the cavity was again packed with iodoform gauze. 
The abdominal wound was closed, except for a short distance, an opening 
being left to permit of the subsequent removal of the gauze. Two weeks 
ailer the operation the patient complained of pain. On removal of the dressings 
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it was found that the fistula hml recurred ; in fact, that it wsa worse thuii il had 
bceu before the operatiou. The matter discharged fhim the Bstala wa« fluid ; 
and if niilk, for instance, wore swallowed, it was discharged fri>ui the wound 
a few mumeuta ttft«r it was received into the sttiuiaeh. Bile also escaped 
through the Gstula. Owing to the nature of the fistula and the relurn of the 
ecsenia, another operatiun was deterrolued upon. The opeuing in the small 
intestine was found some distaooe removed from the previous lesion, and the 
line of sutare of the former operation was still intact. There was foand iu 
the duodenum a large opening, through which the contents of the bowel 
escaped. The entire duoilenum was ballooned and very much atlcnualed. It 
was excised t« the exl«nt of five inches. The bowel was closed by end-in-eod 
anastomoHis, and the thinned portion wae reinforced by peritoneal fli|ia. The 
abscess cavity wan again packed with gauze and the abdominal wound was 
closed eicept the lower angle, which was left open to afford drainage. This 
opemtion was a success, The former abscess cavity soon granulated to the 
surface and cicatriiation was complete in a short time. 

In the external variety of appendicular Kstula the character 
of the discharge varies greatly. In some cases u short time 
after the operation there occurs a complete disappearance of 
the fecal matter, and the discharge becomes mucous or muco- 
purulent, and may continue for a long time of such character. 

It has been my experience that if the appendix be not 
removed at the time of the evacuation of the abscess, in the 
majority of cases it will be found in communication with the 
Sstula. Iu one case there was a small external opening, not 
large enough to permit the passage of a probe, which intermit- 
tently discharged mucus only. At the time of the original 
operation it had been noticed that the appendix had become 
separated from the cecum. Shortly after the operation there 
developed this Hstula, which was treated expectantly, in the 
hope that it would heal spontaneously. This, however, did 
not occur. At the secondary operation the remnant of the 
appendix was found directly attached to the abdominal wall 
and draining itself through the tistula. A prompt recovery 
followed its removal. 

In another instance, as already referred to, the patient was 
supposed to be suffering originally from a perinephritic abscess, 
which was evacuated and drained. Three or four weeks after the 
wound had healed the patient began to complain of pain in the 
region of the loin, and also of pain in the region of the appendix. 
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He was then admitted to the German Hospital. While being 
placed on the operating table under the anesthetic, there was 
detected a distinctly fecal odor, as though the patient had 
had an evacuation of his bowels. On exposing the site of the 
former operation there was found a free discharge of fecal 
matter through an opening in the cicatrix of the former 
o{)eration that had broken down. This region was carefully 
protected, and the patient was placed upon his back. An 
incision was then made over the region of the appendix, 
which, when exposed, was found to be post-cecal and to be in 
communication with the fecal fistula in the loin. The appen- 
dix was much dilated, and thus permitted of the passage 
through it to the fistula of the contents of the cecum. The 
appendix was removed, the abdominal wound closed, and 
drainage introduced into the former fistulous tract. Complete 
recovery ensued. 

The internal variety of fistula, the result of the evacuation 
of an appendicular abscess into a hollow viscus, is believed by 
some to be a fortunate termination of such a case. It has been 
my lot to have seen many cases in, which the result has been 
most disastrous. In one case there was a fistulous communica- 
tion with the bladder, which eventually cost the patient his 
life. In another case the fistulous tract emptied into the 
dilated portion of the ureter and fecal matter was discharged 
into the ureter and escaped externally through the urethra. In 
another case the fistulous tract communicated with the air-pas- 
sages. The least unfortunate variety of internal fistula is that 
in which the communication is with the cecum or ascending 
colon. I have operated for recurrent appendicitis in which, 
during the last attack, the abscess had evacuated spontaneously 
through the colon, resulting in the formation of this variety 
of fistula. 

When the fistula is in communication with another portion 
of the intestinal tract, it has in many instances been the direct 
cause of an intestinal obstruction. The fistulous communica- 
tion between the cecum and an adjacent loop of small bowel 
has acted as a band, beneath which another loop of intestine 
has become engaged, and later strangulated. 
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The constitutional ni an ifesta lions of fecal fistulas are evi- 
denced by gradual loss of strength. If the fistula involve the 
upper portion of the small intestine, there occurs rapid loss of 
strength and weight, on account of the loss through the fistula 
of the contents of the bowel containing the necessary elements 
of nutrition. 

The treatment of appendicular fistulas of the external 
variety varies with the individual cases. It is well, however, 
to permit nature to attempt a cure. The surgeon's attention 
should be directed to maintaining thorough cleanliness and to 
reguhitiiig tlie diet. Frequently a fistulous tract will heal 
spontaneously if the diet be solid food and the bowel contents 
be kept rather hard. It is not wise to use a syringe frequently 
to irrigate the tract. If the fistula persists after the lapse of a 
reasonable time, operation offers the only hope of cure. 

The operative treatment of the simple fistula should consist 
in exploring the tract to ascertain if an infected suture ligature 
or other foreign body be the cause. If this be so, it should be 
removed and the tract should be cureted and packed with 
gauze. This usually sufiices to insure a care. When the fis- 
tula or sinus commLinicates with an unhealed abscess cavity, 
the mouth of the fistula should be enlarged suflSciently to 
permit of thorough cleansing and packhjg. When possible 
without opening the peritoneal cavity, the mouth of the fistula 
should be enlarged to a degree to equal the transverse diameter 
of the abscess cavity at its widest part. This should be fol- 
lowed by thorough cleansing, packing, etc. 

The treatment of fecal fistula necessitates opening the peri- 
toneal cavity, removing the appendix (or its remaining 
portion, as the case may be), and thoroughly breaking up all 
peritoneal adhesions. When the fistula is in communication 
with one or more openings in the intestine, closure, preferably 
by suture, is to he recommended. In addition, transplantation 
of omental or peritoneal Haps is to be recommended in suita- 
ble cases. In some cases it is necessary to perfonn a greater or 
less extensive resection of the bowel, with end-to-end anastonio- 
sia or lateral implantation or anastomosis. In performing such 
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operations it is my practice to employ no mechanical devices, 
but to rely solely upon the needle and thread. 

Hernia following operation for appendicitis is by no means 
uncommon. That hernia is more likely to develop when 
drainage has been employed is readily understood. The fre- 
quency of hernia after operation in cases of purulent appendi- 
citis constitutes one of the strongest arguments in favor of 
early operation in acute cases. That the occurrence of hernia 
in the absence of pus is influenced by the length of the inci- 
sion will be generally admitted. In the very early operation 
and in the interval operation T am frequently able to remove the 
appendix through an incision merely large enough to allow of 
the introduction of the index-finger. I have never seen a 
hernia develop after so small an incision. Again, I do not 
advise patients who have been so fortunate as to have their 
appendices removed through so small an incision to wear an 
abdominal support. In fact, I have little faith in the efficacy 
of abdominal supporters at any rate. In the event of the 
development of a hernia, be it ever so small, I strongly advise 
radical operation for its relief. The pernicious influence upon 
digestion exerted by hernias, especially by small hernias, is 
well known. The smaller the hernia, the greater the danger 
if strangulation should occur. 

The operation for the repair of a ventral hernia occurring 
after an abdominal section — sometimes called an incisional 
hernia — should consist in the excision of the cicatrix and the 
careful denudation of the different layers of the abdominal 
wall forming the sides of the wound. The peritoneum should 
always be opened, and any existing adhesions uniting the 
underlying viscera and the parietal peritoneum should be dis- 
posed of. Interrupted silkworm-gut sutures taking in all the 
layers of the abdominal wall, or all exclusive of the peritoneum, 
should be first introduced, and then the different layers of the 
abdominal wall should be united by buried tier sutures, pref- 
erably kangaroo tendon or chromicized catgut. The tier 
uniting tlie muscles should include the overlying slieath or 
fascial covering. This is one of the most important points to 
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be observed ; if it be neglected, we can not be assured of firm 
union resulting. After the tightening of the tier sutures the 
interrupted suture should be tied. If the surgeon be disin- 
clined to puncture the skin, he may emploj' the intracuticular 
stitch. 
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Al)6ces8, follicular, 65 
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interstitial, 54 
lumbar, 220 
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of liver as complication, 270 
ovarian, 215 
para-typhlitic, 116 
peri-appendicular, 112, 250 
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peri-hepatic, 205 
peri-nephritic, 211 
peri-typhlitic, 113 
psoas, 220 

retroperitoneal, 64, 116 
splenic, 217 
Actinomycosis of appendix, 91 
Anatomy, 25 
Anemia in perforation, 64 
Anesthesia, 263 
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Appendicitis, acute, 46 
bacteria, 129 
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bacteriology, 128 
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Appendicitis, chronic, bacteria, 130 
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pathology, 77 
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exciting causes, 147 
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macroscopy, 53 
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chronic, 80 
larvata, 78 
obliterating, 88 
pathogenesis, 137 
recurring, 179 
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renal irritation, 206 
typhoid, 65 
ulcerative acute, 59 

perforation, 59 
Appendix, actinomycosis, 91 
adherent, 265 
blood supply in pathogenesis, 
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muscular, 31 

submucous, 31 
cystic degeneration, 21 

dilatation, 83 
diameter, 26 
echinococcus, 151 
embryology, 25 
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Appendix, foreign bodies, 148 

gangrene, 71 

diagnosis, 186 

hydrops, 83 

in typhoid fever, 65 

involution, 146 

length, 26 

in pathogenesis, 138 

lesions, 46 

lumen, obliteration, 83, 88 
stenosis, 57, 81 

lymphatics, 32 

mucocele, 83 

mucous membrane, 30 

nerves, 32 

obliteration, 21 

perforation, 21, 61, 64 
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bacteria, 64 
into bladder, 65 

peritoneal coat, 26, 31 

position, 28 

psammoma, 98 

removal, 246 

contraindication, 247 

retention cyst, 83 

sarcoma, 98 

sloughing, 73 

structure, 30 

suppuration, 54 

tuberculosis, 90 

tumors, 95 
Appendicular artery, 28, 31 
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Arteritis, 269 
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Auscultation in diagnosis, 178 
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DACILLUS capsulatus, 135 
enteritidis, 131 



fusiformis, 135 



Bacillus lactis eerogenes, 131 

neapolitanus, 131 

pyocyanens, 135 

pyogenes fcetidus, 131 

pyogenic urinary, 131 

Bubtilis, 135 
Bacteria, colon group, 131 

in perforation, 64, 106 

of appendicitis, acute, 129 
chronic, 130 
Bacteriology of appendicitis. 128 
Bacterium coli commune, 131 
Biliary colic, 203 
Biliousness, 190 
Bi mucous fistula, 65 
Blood supply of appendix in patho- 
genesis, 142 
Bowel, strangulation, 169 
Bromid of potassium in after-treat- 
ment, 257 

of sodium in after-treatment, 257 



n ALCULI in appendix, 63, 152 

Calomel as laxative, 239 
Carcinoma of appendix, 96 

of cecum, 202 
Castor oil as laxative, 238 
Catarrhal appendicitis, chronic, 79 
hemorrhagic, 49, 50 
purulent, 49, 50 
Cecum, carcinoma, 202 

development, 25 

fecal iniimction, 176 

gangrene, 265 

noudesceut, 26 

perforation, 119 
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peritoneal coat, 26 

types, 25 
Chemic irritants, 147 
Chills, 172 
Cholecystitis, 205 
Cholelithiasis, 203 
Coats of appendix, 30 
Coccus conglomeratus, 135 
Colic, biliary, 203 
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Colic, intestinal, 191 

nephritic, 209 
Colitis, 202, 267 
Colon, nicer, perforating, 199 
Complications, 263 

abscess of liver, 270 

adherent appendix, 265 

anesthesia, 263 

arteritis, 269 

colitis, 267 

condition of abdominal wall, 
263 

disease of female genitalia, 274 

gangrene of bowel, 268 
of cecum, 265 

hepatic, 270 

hernifc, 273 

lesions of gastro-intestinal tract, 
266 

meso-appendix, 264 

necrosis of iliac vessels, 269 

peritonitis, 266 

phlebitis, 269 

pregnancy, 276 

pyemia, 274 

situation of appendix, 264 

thrombo-phlebitis, 269 
Concretions, fecal, 63 
Constipation, 169 

as sequel, 268 
Contraindication to operation, 245 

to removal of appendix, 247 
Coprostasis, 176 
Crypts of LieberkUhn, 49 
Cyst, ovarian, suppurating, 216 

ovarian, with twisted pedicle, 
216 

retention of appendix, 83 
Cystic dilatation of appendix, 83 



nEVELOPMENT of cecum, 25 

Diagnosis, 183 
Diagnosis, difterential, 189 

from abscess, hepatic, 205 
lumbar, 220 
of alxlominal wall, 220 



Diagnosis, differential, from abscess, 

ovarian, 215 
peri-hepatic, 205 
peri-nephritic, 211 
psoas, 220 
splenic, 217 
from acute gastro-duodenal 

catarrh, 190 
from acute indigestion, 189 
from aneurysm of iliac 

artery, 221 
from biliousness, 190 
from carcinoma of cecum, 

202 
from cholecystitis, 205 
from colic, biliary, 203 

nephritic, 209 
from colitis, 202 
from cyst, ovarian, suppu- 
rating, 216 
with twisted pedi- 
cle, 216 
from disease of pancreas, 

218 
from dislocation of hip, 

223 
from dysentery, 202 
from empyema of gall- 
bladder, 203 
from extra uterine preg- 
nancy, 214 
from fibroid of uterus, 214 
from gangrene of gall-blad- 
der, 205 
f¥om hernia, inguinal, 222 
from hip-joint disease, 222 
from hysteria, 224 
from intestinal colic, 191 

obstruction, 192 
from kidney, floating, 209 
movable, 206 
tumors, 212 
from lead-poisoning, 221 
from menopause, 212 
from mesenteric hemato- 
cele, 222 
from ovaritis, 216 
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Diagnosis, differential, from painfal 
menstraation, 212 
from peritonitis, circnm- 

scribed, 219 
from peritonitis, tubercniar, 

218 
from pleuritis, 223 
from pneamonia, 223 
from ptomain poisoning, 224 
from pyo-nephrosis, 210 
from pyo-salpinx, 215 
from salpingitis, acute, 215 
from typhoid fever, 192 
from ulcer, duodenal, per- 
forating, 199 
gastric, 196 

gastro-intestinal, per- 
forating, 196 
of colon, perforating, 199 
from ureteritis, 212 
from varicosity of veins of 
broad ligament, 213 
distention, 185 
failures, 182 
leukocytosis, 178 
of gangrene of appendix. 186 
pain, 183 

rigidity of alxlomen, 185 
serum, 186 
summary, 187 
tenderness, 184 
Diameter of appendix, 26 
Diarrhea, 169 
Diet, 236 

Dilatation, cystic, of appendix, 83 
Dislocation of hip, 223 
Distention in diagnosis, 185 
Duo<leual ulcer, perforating, 199 
Dysentery, 202 



gCHINOCOCCUS of apiwndix, 151 

Ecphyaditis, 24 
Embryology of appendix, 25 
Empyema of ap|>endix, 57 

of gall-bladder, 203 
Endothelioma of api)eudix, 98, 99 
Enemas, 239 



Enteric fever. Vide Typhoid Fever. 
Epityphlitis, 24 
Epsom salts, as laxative, 239 
Etiologic factors, 35 

age, 35 

constipation, 37 

disturbance of digestion, 39 

dysentery, 37 

exciting, 39 

exposure, 40 

gastro-enteritis, 37 

influenza, 38 

lead-poisoning, 39 

nationality, 36 

predisposing, 35 

rheumatism, 39 

season, 36 

sex, 35 

traumatism, 40 

typhoid fever, 37 
Etiology, 35 
Exciting causes of appendicitis, 147 

TACIES abdorainalis, 173 

Fecal concretions, 63 

impaction, in cecum, 176 

Fibrinous peritonitis, 111 

Fibrino-puruleut peritonitis, 122 

Fibroid of uterus, 214 

Fibro-myoma of appendix, 96 

Fistula, bimu(!Ous, 65 

fecal, 277 

treatment, 282 

Fold of peritoneum, ileo-colic, 32 

ileo-cecal, 33 

Follicular abscess, 55 

Foreign bodies in appendix, 148 

Fossa, ileo cecal, 32 

ileo-colic, 32 

iliac, right, vascular supply, 31 

sub-cecal, [iS 
Foss®, peritoneal, 32 
Fulminating appendicitis, 73 

PALL-BLADDER, empyema, 203 
gangrene, 205 
rupture, 204 
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Gangrene of appendix, 71 
diagnosis, 186 
of bowel, 268 
of cecum, 265 
of gall-bladder, 205 
Gangrenoas appendicitis, 69 
Gastric ulcer, 196 

Gastro-duodenal catarrh, acute, 190 
Gastro-intestinal ulcer, perforating, 

196 
Gerlach's valve, 31 

in pathogenesis, 139 



IlELMINTHITIS, 24 

Hematocele, mesenteric, 221 
Hemorrhagic catarrhal appendicitis, 
49, 50 

peritonitis, 125 
Hepatic abscess, 22, 205 

complications, 270 
Hernia as complication, 273 

as sequel, 283 

inguinal, 222 

through meso-appendix, 28 

ventral, treatment, 283 
Hiccup, 169 
Hip-joint disease, 222 
History, 17 

divisions, 17 
Hydroi)S of appendix, 83 
Hysteria, 224 



TLEO CECAL fold, 33 

fossa, 32 
Ileocolic fold, 32 

fossa, 32 
Iliac fossa, right, vascular supply, 31 
Indigestion, acute, 189 
Inspection of abdomen, 173 
Interstitial al>scess, 54 

appendicitis, acute, 51 
macroscopy, 53 
microscopy, 53 
chronic, 80 



Intestinal colic, 191 

obstruction, 192 
Intestine, x>6rforation, 200 

ulceration, 200 
Involution of appendix, 145 



SIDNEY, floating, 209 
movable, 206 
tumors, 212 



T AXATIVES, 238, 241 

calomel, 239 

castor oil, 238 

Epsom 8alt<i, 239 

Rochelle salts, 239 

value of, 238 
Lead-poisoning, 221 
Length of appendix, 26 
Lesions of appendix, 46 

of gastro-intestiool tract, 266 
Leukocytosis in symptom., 178 
Ligament, appendiculo-ovarian, 28 
Liver, abscess, 205, 270 
Locus minoris resist entite, 146 
Lumbricoides, 18 

Lumen of appendix, obliteration, 83, 
88 
stenosis, 57, 81 
Lymphadenitis, 121 
Lymphangitis, 121 
Lymphatics of appendix, 32 



McBURNEY'S incision, 250 

Macroscopy of acute appendici- 
tis, 47 

Macroscopy of acute interstitial ap- 
pendicitis, 53 
Menopause, 212 
Menstruation, painful, 212 
Meso-appendix, 27 

hernia through, 28 

in pathogenesis, 138 
Microscopy, 49 
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Microscopy of acute iutentitial 

appendicitis, 53 
Mucocele of appendix, 83 
Mu(;ous membrane of appendix, 

30 
Muscular coat of appendix, 31 
Muscnlaris mucosie, 31 



VECROSIS of iliac vessels, 269 

Nephritic colic, 209 
Nerves of appendix, 32 
Nomenclature, 23 



QBLITERATING appendicitis, 68 
Obliteration of lumen of appen- 
dix, 83, 88 

Obstruction, intestinal, 192 

Operation, after-treatment, 250 
as treatment, 232 
closing wound, 255 
coutniindic'ations, 245 
delayed, 233 
for fistula, fecal, 282 
for hernia, ventral, 283 
McBuniey's incisi(m, 250 
preparation of patient, 248 
technic, 248 

Opium in tre^itmeut, 242 

Ovarian artery, 32 

Ovaritis, right, 216 

Oxyuris verniicularis, 161 



DAIN, 104 

in api>eudicitis, chronic, 180 

initial, 104 

location, 165 

lK)St-operative, 258 

secon<lary, 166 
I'alpation, 174 
Pancreas, disease of, 218 
Para-typhlitic abscess, 110 
Pathoj^enesis, me,so-api>eudix, 138 

of appendicitis, 137 

blo<Ml supply of ap^)endix, 
142 



Pathogenesis of appendicitis, Ger- 
lach's valve, 139 
histologic structure, 140 
involution of appendix, 145 
length of appendix, 139 
recapitulation. 156 
Pathology of appendicitis, acute, 41 

chronic, 77 
Percussion in symptomatology, 177 
Perforating gastro-intestinal ulcer, 
196 
typhoid ulcer, 195 
Perforation in ulcerative appendici- 
tis, 59 
of appendix, 61, 64 
anemia in, 64 
bacteria in, 64 
into bladder, 65 
of cecum, 119 

after typhlitis, 177 
of intestine, 200 
of periappendicular abscess. 119 
Peri -appendicular abscess, 112, 250 
conditions secondary, 121 
perforation, 119 
Peritoneal coat of appendix, 26, 31 
of cecum, 26 
fossa'*, 32 
sejisis, 125 
Peritoneum, 17 

]x)wers of resistance, 106 
Perit<miti8, 105 

appendicular, acute, 109 

chronic, 126 
as complication, 266 
bacteria in, 106 
circumscril>ed, 219 
diffuse, 122 

purulent, treatment, 254 
fatal, symptoms, 108 
fibrinous. 111 
generalized, 122 
hemorrhagic, 125 
progressive fibrino-puruleut, 122 
purulent, 112 
putri«l, 124 
septic, 125 
sero-fibriuous. 109 
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Peritonitis, serous, 109 

suppurative, 123 

toxic, 125 
Peri-typhlitic abscess, 113 
Peri-typhlitis, 20 
Phlebitis, 269 
Pleuritis, 223 
Pneamonia, 223 
Position of appendix, 28 
Pregnancy, extra-uterine, 214 
Prognosis, 227 

after operation, 229 

in opium treatment, 229 

in peritoneal adhesions, 231 

in peritonitis, 230 

leukocytosis, 178 
Psammoma of appendix, 98 
Ptomain poisoning, 224 
Pulse, 171 
Purulent catarrhal appendicitis, 49 

peritonitis, 112 
Pus, course of, 28 
Putrid peritonitis, 124 
Pyemia, 274 
Pylephlebitis, 22, 121 
Pyogenic urinary bacillus, 131 
Pyo-nephrosia, 210 
Pyo-salpinx, 215 



T) AY fungus, 93 

Recurring appendicitis, 179 
Relapsing appendicitis, 179 
Renal irritation in appendicitis, 206 
Respiration, 171 
Retention cyst of appendix, 83 
Retroperitoneal al)s<ce8S, 64, 116 
Rigidity of abdomen in diagnosis, 
185 

of abdominal wall, 168 
Rochelle salts as laxative, 239 
Rupture of gall-bladder, 204 



SALPINGITIS, acute, 215 
Sarcoma of appendix, 98 
Scolecitis, 24 



Scolecoiditis, 24 
Sepsis, peritoneal, 125 
Septic peritonitis, 125 
Sequel, constipation, 268 
Sequels, 263 

fistula, fecal, 277 

hernia, 283 
Sero-fibrinous peritonitis, 109 
Serous peritonitis, 109 
Serum diagnosis, 186 
Skolikoiditis, 24 
Sloughing of appendix, 73 
Statistics of By rant, 30 
Stenosis of lumen, 57, 81 
Stercoral typhlitis, 176 
Strangulation of bowel, 169 
Streptothrix actinomyces, 91 
Structure of appendix, 30 
Strychnin in after-treatment, 257 
Subcecal fossa, 33 
Submucosa, 31 

Submucous coat of appendix, 31 
Summary of diagnosis, 187 

of symptoms, 181 
Suppuration of appendix, 54 
Surgical treatment, 244 
Symptomatology, 162 

auscultation, 178 

chills, 172 

constipation, 169 

diarrhea, 169 

facies abdominalis, 173 

hiccup, 169 

inspection of abdomen, 173 

leukocytosis, 178 

of append icitis , acute, 1 63 
chronic, pain, 181 

pain, 164 

palpation, 174 

IMjrcussion, 177 

pulse, 171 

respiration, 171 

rigidity of abdominal wall, 168 

summary, 181 

temperature, 170 

tenderness, 167 

tongue, 173 
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Symptomatology, urination, 178 

vomiting, 168 
Symptoms, three cardinal, 163 



TECHNIC of removal of appendix, 

248 
Temperature, 170 
Tenderness, 167 

in diagnosis, 184 

location, 167 
Thrombophlebitis, 121, 269 
Tonsil, abdominal, 140 
Toxic peritonitis, 125 
Trejitment, 232 

diet, 236 

drugs, 240 

enemas, 239 

expectant, 235 

laxatives, 238, 241 

local applications, 237 

medical, 236 

of abscess, peri-appendicnlar, 251 

of fistula, fecal, 282 

of peritonitis, diflfnse purulent, 
254 

operation contraindicated, 245 
technic, 248 

operative, 233 

opium, 242 

prognosis, 229 

post-operative, 256 

removal of appendix, 246 

rest in l)ed, 2:^6 

surgical, 244 
Trichocephalus dispar, 151 
Tul)erculosis of api>eudix, 90 



Tumors of appendix, 95 

of kidney, 212 
Types of cecum, 25 
Typhlitis, 20 

chronic, 20 

perforation of cecum in, 177 

simple, 20 

stercoral, 20, 176 
Typhoid appendicitis, 65 

fever, 192 

appendix in, 65 

ulcer, x>erforating, 195 



TTLGEK, duodenal, x)erforating, 199 
gastric, 196 

gastro-intestinal, perforating, 196 
of colon, perforating, 199 
typhoid, perforating, 195 

Ulceration of intestine, 200 

Ulcerative appendicitis, acute, 59 
perforative, 59 

Ureteritis, 212 

Urination in symptomatology, 178 



VALVE, Gerlach*s, 31 

in pathogenesis, 139 
Varicosity of veins of broad liga- 
ment, 213 
Vascular supply of right iliac fossa, 31 
Veins, appendicular, 28 
Vomiting, 168 



WOUND, operative, closure, 255 
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